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At  tbe  InceptiM  tkl  lM(k  M  the  llfe-hlntory  of  the  ballbat  )>>  the  FUiierleH  DepnrtniMt 
of  the  BrltUh  OolBmbla  noreniinMit  In  tho  oprliiK  of  10X4,  many  voytgv*  were  wade  by  the 
aatbor  on  every  claw  <>f  vewel  eiiRaged  In  Km  cnplur.-.  One  of  the  tliliiKa  which  first  attracted 
•ttmtlon  wna  th.j  care  with  which  the  roanter*  bimI  roiiteii  of  the  vwwU  kept  their  lonii.  or 
•hliM  record*,  and  the  excellent  nattire  from  a  eclentlfic  atanilpolnt  of  the  data  kept  In  them. 
It  was,  therefore,  aoon  one  of  the  prime  objecta  of  the  fleld-work  to  examine  •  «  complete  a  aerlea 
0(  the  lorbooka  aa  waa  pomlble.  In  tbe conr»<'  of  tbia  tbe  Iorii  for  ov.-r  INIO  vc.> .ii«e«i  wen-  ol  tnlned. 
I  them  the  data  herein  presented  were  carefully  extractwl.  The  lubour  of  doing  tbIa  ba» 
gmt,  xet  tbe  reanUa  bare  well  repaid  it. 

I  an  hat  few  data  extant,  aa  far  na  tbe  writer  know*,  which  ttiye  In  aathifactory  faablon 

 ,  M  tte  banka  of  oTerfiahlnx  with  llu.-.-.«   From  that  viewpoint  thoae  given  here  ahoutd 

kt  TiltMWt  tM  awk  kaowladge  la,  without  doubt,  of  tbe  greateet  Importance  In  the  conaldera- 
tlMI  «ttlw  (Mtan  ut  th*  Mmtt,  the  protection  of  the  apeelea,  or  the  merita,  from  tbe  atundpolnt 
■tloa.  •(  rilOMa  mathnrta  of  flahlng.  Theae  cnnalderatlooa  alone  would  Joattfy  any 
I  pM  fbctt  t»  lecw*  MKh  4ata.  hot  ther<'  are  otbera  which  are  aa  imimrUnt.  Thna  the 
fiWMrt  mmflttluil  Ht  *  huk  ia  tatiMtely  related  to  Ita  paat  hlatory,  and  thU  moat  onderllo  tbe 
flOwMoM  imrs  Umb  aMHaa  iwida  on  tbe  blutogy  of  auch  a  bank.  Indeed,  tbe  contribution 
WUA  to  Mtfa  to  Om  iamtltttt  «( the  natnral  hlatory  of  tbe  ipeetea  by  anch  detailed  i>tatUttcB 
ll  WlTtM-W  i*  Itttft  Alttoa^  tbti  work  ia  emaldered  by  tbe  writer  to  be  aimply  an  Indication 
«t  ntat  twH  ho  4ono,  hUtSr  im  tflMtntl<m,  one  of  its  alma  la  to  prove  what  even  Imperfect 
4«tB  M*  fMoMa  al  rtowlnf.  nd  to  vnio  the  eoHeetlon  of  whatever  la  available.  It  might  be 
>  mn  ttooo  MWtaMI  fta  tuqr  mImhIto  Mwnr  cobM.  wlthodt  pieiadlw  to  their  Intaraota, 
uwr  1»m  «•  their  opawtlew.  wiwi  It  *m  boan  «gw  vrtntu^ 
IB  the  mnaiiit  cwNb 

Tka  moot  IwmtlgtiilT  ii^mtaat  niwililun  remdied  ia  tbia  paper  ia  tbe  fact  of  depletion. 
It  wbbM  aaaa  lutiinkilila  Hn*  aay  om  who  waa  at  all  emvenant  with  the  facU  wonld  deny 
Itt  yat  tWa  iMta  boaa  fran—rttr  MM^  aad  bmi**  oftm  the  atatenent  baa  been  challenged  for 
pn>«i;t  It  law  tfeanlMe  bam  thoo^  to  bo  of  tto  atnoot  laaporUnce  to  advance  IrrefuUble 
proof  <rf  the  atata  of  tha  baaka.  ^   ^  ^ 

In  wmtWtrtwg  tha  ovtdeaaa  kM  pimulifc  tt  MmM  ha  botao  ta  attad  that  the  banka  on 
the  coaat  of  BritMh  OolaaMi  aia  tat  a  pottta  of  tba  t««al.  m  w*kk  hat  a  part  of  the  catch 
iaohtalned.  Aa  a  matter  of  fhet,  vwoeto  frwa  TaaoMkvw  aad  Seattle  now  travel  beyond  Kodiak 
laland,  aa  far  aa  tho oatraaeaa  to BaHaf  Itoa,  tha^rlae^  yW«  terms  haTiag  coom  from  tho 
Gulf  of  Alaska  (tee  page  75  f or  maarin  oa  tto  tdrtfUac  ^  tho  iiterioB),  aad  thla  tet  ia  riovMat 
proof  of  the  prevalence  on  the  haaka  at  ■oathaaatara  Alum  « tka  laiM  wdtttaaa  ikowa  ta 
exlat  on  those  treated  here.  It  awat  he  M^eeted  that  tka  BahlJlj  woald  ba  carrM  aa  to  tka 
new  banks  as  aoon  aa  the  increaaed  difteroace  bi  yMd  womM  a«kattta  giaatar  ttMwa  la  ba 
traversed.  The  principle  of  tbia  la  obvioaa,  fttr  all  of  tba  naaali  araat  to  a  way  coatyy  ter 
the  Bah  to  be  obtained,  being  aohjoct  to  the  Bai»  econooilc  praaaura.  Therefore,  ta  eonaMorteff 
tbe  evldaBce.  it  riMoM  ba  umaiiilinrail  that  the  area  covered  by  it  ia  typical  of  tbe  whole,  aave 

WtBt- 


•  tm,  howevtr.  tb«  ahstraeta  of  f«>ttl»h_y!«h«nr 
worth  ThoaiiMoa,  particularly  b>  North  htm  FlilMrise 
AiS)  iirlSim  aid  Hydr<wrBplilcal  IiiTMtl«tlo»sTi 

^'^ZW*^l^^f%ST'l^re:iS^»^  i'to  the  Paelflc  Halibut  n.h.r.«^  Brttl.h  Cota-Wj.  In 

In  thli  connection  w«  i.»y  quote  from  the  abore  paper  iMued  by.  the  Ud^eal  »— •  r^nmti.. 
which  came  to  band  after  the  completion  of  this  work: 


„ .  Inued  by  the  Udofleal  Board  of  Caaada. 
ler  theae  eoot'JtlOBS  we  have  ts  ooBsMer  whether 


iLSSr  i  r\i^^  a^  hi  d«S*  «iUrwK  ain  arturiril^^  RocomBendatlen.  t  

i«  firtw  i2d2.  tat^^^wSJldU^^  happened  to  be  a  clear 

bSaSS^  S^«nt  rtf  rlSdii^MtloM  The  fact  ta  ttat  th«e  Is  no  «^ 
m5«C  ud  tteretote  thta  aspect  of  ttas  vawtKm  need,  not  be  dl»niieed  hew. Wtat  we  are  aak 
trdOTtaswararea  for  the  expanaloa.       for  the  limitation  of  »«>•  'ndortnr.     (1^  W.) 

^ij^  for  no  n>rt  of  thla  atatement  la  ilTen.  The  nwaning  of  expanelon  la  problematic,  for  IT  It 
a^£S^lL^Srot  fiiailg^  tSe  depletion  of  thjoldji  acknowledaed.    Concjuaton.  weh  y 

MlmdMa  la  this  Wathm  are  aaaoredto  based  ejataoaw  kww^dfe  tbaota  DMsaeaed  hy  the  flsberaMB. 
m  ■atsrtanr  stiaaaUMa  as  tafaeaaa  af  thaae  afgiart  te  tmr  tm***  ef  **  P-^ 


to  n  tar  u  it  la  ncaivr  to  tbe  mrkata  Uhm  otim  artu,  awl  tl»t  tht  daplatlwi  ttf  tiM  bsito 
■ccwiibt«  lo  a*mM»  fMai  a  0nm  part  mmw  tka  Im  of  tiM  f  ftwiiy  t»  ttat  pact  aMl  tbt 

tVKinn  It  iwrrpH. 

.'«  may  lo*  «m*n  hy  n-rt>n>tii-«>  lo  ih«<  ntnllfilin  of  nub  iHiuhil  rIvcii  by  'be  rvparta  of  tka 
Tultnl  Htiitpd  lliir€>Bii  of  I'liberlM,  and  In  tbe  "YMr-bocik"  uf  tbf  Parlftr  fUkermmm,  a  irada 
.liiurnnl  ihiIiIImIumI  In  Ht-altl*,  ihera  la  no  ibn-rMw  evldrnl  In  lb*  total  jrlrid  per  rtar.  No  eon- 
aMvraikm  la  made,  howarer,  for  aenirati-ly  jndtlng  tlio  inrrcaaii  of  tha  leal,  aara  to  tlM  raapM 
•nnbm  of  tlie  ^adjto  fMermmn,  It  baa  been  thongbt  baat,  tbwaforo,  to  fmiriUr  §tmtmit  M 
P«MMmn1  ata i lullr*.  tare  wbera  tbay  aay  ba  ahowa  t«  as^ata  toeMaaial  prabliaa. 

It  la  unfortunata  that  tbe  kwa  fran  iriMi  Ow  tUm  war*  ttlm  M  I*  to  wtawaJ  t»  tto 
captBina  from  wbow  tbay  wan  bwtfowaA  bat  tha  iito  tara  haaa  aiplad  aa  apactoi  Unia^  It 
win  ba  inpaaalMa  t*  pflM  aarttfaf  aava  tka  OMaa  impnH  flaai  ttaaa^  aMiaaHl  to  tto«imt 
of  a  fatara  atodr  -t  tka  bada  oOmt  taaatleaa  wm$  aitaa  Cor  wIMi  tiw  aapia«  data  ««  bt 
aaecatnrjr.  Tbaaa  bara  beta,  tharafara^  baaa*  aaA  praaaniaa  tor  falMaaui. 

ror  the  oHwrtaBlty  of  waaitataa  tb«ir  loaa  wearaa,  tbaaba  a»  daa  Oaplataa  ral^aball. 
MIg.  Daf*  rtu&am.  Bobart  Caadaar,  Bany,  Itaaiia,  u«  ywaaa,  alaa  to  Mr.  Owiaiiaat,  at 
tha  ttaaaa  MHar  nalMtlaa,  aa«  Ut.  Bagar.  af  t|w  Qiaa«aa  VMtm  Oiaipaair>  Va  OtfMm 
Fraeaaia  aad  bla  totaraat  to  dna  a  tersa  part  ti  tba  neaHI.  aa  wall  aa  a  gtaat  tfaai  af  tte  paitotpa 
IteUtad  knowledae  tba  writer  baa  of  tile  toklBC-baaka.  Oaplato  Knaaaui  kaa  baaa  aa  Aa  facMa 
Ooaat  encased  to  brllbat  tebluf  tbrooabcat  Ita  pkaaaataaal  toeriaae.  aad  bla  wrtt-NtoanWI.  aaato 
nliairralliiaa  hara  baaa  tt  gnat  aartataaaa  to  tba  work  wWA  tlw  wiiiar  feaa  aanrtaC  oa  akaMI 
Ma  vaaNl.  toa -nrnttam^."  Rto  ktodly  coarteajr.  aad  that  at  bto  oaw.  tan  naliiid  wwliag 
coMUtiaaa  ptaaaaat  wbeia  thajr  aiUibt  aot  bar*  baaa.  Great  aaatotaaea  to  tka  taberloaa  taak  tt 
iwaipniaa  aad  coavattog  tha  atotlatica  baa  been  gtvea  by  lira.  Tbompaoa,  aad  aamal  MwtkMM 
ara  baaad  oa  bar  work.  Thaaka  are  dae  Dr.  O.  H.  OUbart  for  tba  prirllaga  of  worktag  la  tba 
tobotatarlaa  ot  Staaftwd  Vahraraitjr,  Callfomto.  aa  weit  aa  for  bto  BHUijr  blwilnaaiia  aad  hto 

II.  DISCUSSION. 

Among  the  facta  preaentad  to  tba  firilowtog  pagaa,  the  oaa  which  atonda  forth  moat  eaa- 
apicaaaBly  la  tbe  great  effBct  which  tha  oparatioaa  of  tha  dabanaaa  hara  had  oa  tha  dawaatar 
of  tba  ballbat  popalatktM  of  tha  lartoaa  bairit&  MM  «aiy  have  their  baaa  va^r  as|iaat*«^ 
depleted,  bat  the  iwoportioaa  of  awtara  aad  louBatare,  of  torga  aad  aumll  flab  have  baaa  nMH- 
call/  «iiaBgad.  Tha  praaence  of  tha  praataat  aaaUwra  of  Immatara  flah  oa  thoaa  baaka  whlA 
toiv*  beea  ei^teited  for  Uw  leageiM  ttow  aad  aaiat  toteaady  woatd  ba  wtiaaialy  ailrtaadlag  aalaaa 
tha  eObct  at  erwrflrtlag  warn  diacoaatad.  It  to  taipoaalMa  to  thia  coaaaaHiw  to  laliata  fiaai 
oheerrtBg  tbe  atriktag  pandMtaai  between  thto  caaAttoa  aad  ttat  praftfiag  to  the  MaCtt  tia 
to  tha  caaa  of  tha  ptolea.  Thara^  althoagb  it  to  kaowa  that  tha  of  BaHgotaad  aad  tha 
Datdi  Coast  are  regioaa  moat  totenaely  Mwd,  the  preaeaea  of  great  aaabera  of  tanaataia  Heh 
aad  the  attaenea  of  awtaia  baa  beea  ar«»d  to  aapport  of  tiMorlea  nt  ailgntioB  fraai  thaaa 
^'aaraarlaa''  to  toa  deeper  water  "apawatorka^"*  Bowarar  thto  aagr  ha  to  regard  to  ttw 
ptoica.  it  to  evtdeat  that  anigratlen  to  tha  halibat  aHMt  ba  Mowa  br  othar  Btaaaa^  tt  to  aeC 
toteaded  bjr  thto  to  deejr  tba  otrarreaea  of  mtoratioB,  bat  ataapljr  to  ea:i  attention  to  tba  obrkma 
towortanca  of  the  IMuar  of  a  bank  to  the  oonaideratton  Ito  btolot'cal  proUeaM.  It  to  a 
coRdlary  of  thto  that  tha  dtetribattoa  of  torge  and  auall  Sab  la  not  a  eritt^ioa  of  toat  end  dvw 
growth  nnleae  the  depletion  of  the  banka  to  takm  toto  account.  Thron^oot  tiia  atteuqtt  to 
correlate  the  average  fIkp  of  tbe  flah  on  a  bank  and  Ita  geographical  poeltlon,  tha  aaa  af  the 
terma  fait  and  hIuw  sruwInK  a«  ejmonyuui  of  large  and  eniall  haa  lieen  avoided. 

Tbe  dlacovfry  of  "  gpawnlug-banka "  la  often  itahnl  a»  an  object  of  research,  but.  In  tha 
caie  <•'  tbe  halibut  at  Icaxt.  this  term  la  subject  to  surpicl'''!  aa  to  Its  correctnesH.  Tboee  areaa 
characterized  by  niiitnre  anil  spawnliiK  fish  deserve  rather  ihe  name  of  undepleted  banks.  In  view 
of  their  biKtory,  It  Is  cimtonmry  among  the  tifihermen  to  n*iiort  to  these  es|)eclally  In  winter, 
and  by  a  coinchlence  they  arc  always  sitnated  In  'leep  water.  Tbe  seasonal  change  In  the  depths 
at  which  fishing  for  haliliut  Is  carried  uu  Is  sbowu  ou  page  Ttt  to  be  very  conelderable.  This 
■NMt,  oaa  woald  thhdt,  hara  aoaM  buto  to  tha  catdi  to  ba  abtoiaad.  had  tte  daap  waur  aM« 

„  •Oatataac,  i>  Tai.  III..  -Otm  ■aaaefti  at  Pnes's  TMta>  tm  OaaatB  latcraatlsaai  aaer  rwtoa' 
Uoa^^ta  Her.  Aoat  IMS."  .Alia  ta^Mnaattsaal  InwtlaBtiia.  Mutes  Welsalsal  JumaSSSmTfEimt 


amm  tlMl  ki  ■kMU  waiar.  Tbte  la  fU  tnm 
iMT  wit  of       daring  tlw  eoUtor  wmtif 
that  tka  OrtanMS  war* 
:  In  otbar  worda,  tha  larga 
lUlH.  AiMa  frea  tlM 
m  m  Mtar  mka  at  that 


I  that  tka  WMmtUm  to  taWMMtiM  with  tha  i 

I  la  tha  portloM  iMiait  tha  Mte  Mr  af 
§•  aMaa  u  laaaailhc  tt  tha  Mllttty  i 
» tta  tan  la  IMMI  tt  t  M  MMtf 
wiMam,  »  ttn  la  tiM  «MM  tHMb  ata  hal  INIQr.  «  Mt  ■*  idi.  < 
a(  thair  i^lk  aaai^BPa  htfmtHMf  hM 
wintar  te  aa  te  aa  «w  IB  wkkk  tha  •*  tsha  OH  hA  nttWMaaafttal 
avtar  baaka  aia  ttaaa  oa  which  tha  IH—tty  af  Mriat  has  laa«  laatt,  Mi  wU*  hm  haw 
•iploitad  laat.  with  tha  nMlt  that  thalr  lah  hava  haaa  rtto  «o  MMhi  Mnat  MrtHtly  Hm 
tha  othan.  Tha  objarthma  to  aach  a  thaorr  ara  cartataUr  laaa  IhM  ta  aM  f 
althooffh  data  to  acaioaal  Inctvationa  of  tamparatm  on  tha  MNnrt  harta  i 
ara  racorda  ooncamlng  the  riald  (•(«  Tnblaa  03  and  Bl  for  theaa  whkt>  arr  aTBllaMa). 

In  fact,  the  raralte  glran  in  tha  preaant  papar  canarm  thoaa  of  tuo  prartowi  aM  bjr  tha 
writer*  In  Indicating  the  Improbability  of  anjr  coMlderabla  migration  biHwaM  hMrin.  If;  ta 
tba  long  tluie  prorlded  bj  tbe  life  of  a  hallbat.  whidi  reach^a  anage  of  o?ar  twaatjr  fw  aai 
doaa  not  matare  nntU  twelre,  tbe  populatlona  of  adjac-pnt  banka  do  not  become  mixed  to  awh  • 
degree  ai  to  nallify  dlfferencn  In  rate  of  growth,  ;be  extent  of  migration  la  of  alight  praettehi 
Importance,  or  tbe  dUferencea  exceedingly  large.  The  cIo«e  proximity  of  lome  of  theaa  baaha 
haa  be«>n  remarked  on  In  tho  text.  It  U  perfectly  poaalble.  It  mnat  b<-  reoognlxed.  that  thaaa 
arldencca  of  liolatlon  ara  due  to  tbe  preeence  of  barrlera  not  vlalble  above  water,  which  may 
coBflne  or  limit  morementi,  but  tbli  doea  not  In  any  degree  contradict  the  conclusion  that  tbe 
hallhat  la  not  an  extensively  migratory  flab. 

The  diatrlbntlon  of  tbe  liankK  characterlied  by  large  and  small  fl*h  la  not  favourable  to  any 
conception  of  migration  to  explain  the  differences.  The  banka  ontslde  tha  entrance  to  Heeata 
Strait  have  smaller  flsh  than  those  Inside,  whereas  tbe  reverse  would  be  expected  if  tha  large 
flab  migrated  outward  to  d^ier  wnter  to  spawn.  On  the  other  hand,  tbe  migration  caan'<t  be 
to  theaa  Inner  banks,  because  they  bavo  been  shown  to  be  bicking  In  mature  flab,  the  catch  being 
to  an  tacreaslng  extent  of  small  flsh. 

Tha  fact  that  there  Is  a  seasonal  difference  In  tbe  slie  of  flsh  caught  on  all  the  banka,  outer 
aa  wrtl  aa  Inner,  Is  not  conformable  to  any  conception  of  migration,  hut  It  may  be  difficult  to 
aqdatn  In  a  completely  acceptable  way.  A  careful  examination  of  the  evidence  haa  'ed  to  a 
poaalble  theory  which  will  servo  to  emphasise  the  Importance  of  work  along  cert:  i 'Inea— 
namely,  those  of  tbe  effect  of  tbe  seasons  on  the  character  of  the  flsh  population.  It  >■  well- 
known  fact  that  tbe  principal  growth  of  flsh  takes  place  during  the  warmer  montha,  fo>  It  Is 
on  that  baala  that  tha  age  la  deciphered  from  the  markings  of  the  otoliths  and  scales.  There 
■hooki  b«.  beeauae  of  thia  summer  growth,  an  increase  during  tbe  whole  of  tbe  period  of  rapid 
growth  in  tbe  number  of  flah  which  have  reached  the  slse  suitable  for  catching  with  the  book, 
with  a  reaultant  depreMlon  of  tha  average  alxe. 

Am  la  remarked  on  t^ge  97,  it  seema  piobabla  tliat  tbe  hallbnt  are  found  la  "  sduwls,"  or 
pivalationa  of  variona  average  slies,  and.  aa  taidleated  in  Table  48,  tbe  tendency  la  to  conatantly 
depend  more  and  more  on  the  Osb  of  auall  aiae.  Indeed,  tlia  larger  flaii  form  numariealiy  an 
inereaalngly  smaller  part  of  tbe  whole,  and  It  haa  become  a  predominant  characterlatic  of  hallbut- 
flahing  that  the  large  "  acboola  "  of  small  or  medlnm-aised  flah  are  aougbt  out  eapadally,  and 
a  aat  la  rarriy  repeated  whure  but  few  flsh  (generally  large)  are  caught.  It  la  iMMa  rtitj 
probable  that  the  young  flah  are  caught  off  to  a  great  extent  tiia  first  year  they  come  a< 
anfflcloit  daa.  There  cannot  be  many  of  them  left  in  the  fall,  conaidering  that  tbe  intenaitjr 
of  flMait  ta  aodi  aa  la  ahown  to  be  tbe  caae.  On  tbe  other  hand,  the  larga  flah,  aeattatad  «r 
in  BMill  adMMte,  ara  aearealy  warthy  of  attention  while  there  are  young  IHl  to  t*  ea«^  and 
ttwtr  Bmbera  do  not  form  an  appreciable  part  of  the  catches  until  it  is  nec^aaaqr  to  taha  wtet- 
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ever  may  be  found.  They  therefore  form  a  larger  part  of  the  winter  catches  than  of  the  summer, 
with  a  consequent  increase  In  the  average  size  canght. 

Where  the  nmturc  a»h  have  been  nearly  all  caught,  or  where  depletion  has  been  going  on 
so  vigorously  that  none  have  been  allowed  to  grow  to  maturity,  the  larger  flsh  on  the  banka 
would  be  represented  by  the  reu.nants  of  schools  of  the  preceding  one  or  two  years;  but  where 
there  is  still  a  considerable  number  of  larger  flsh  left  from  a  number  of  years,  the  aTerage  ag« 
would  be  greater,  with  a  consequent  greater  contrast  in  size  between  them  and  the  new  adioola. 
It  should  be  anticipated,  therefore,  that  on  certain  banks  a  •Ugbter  seaaonal  dUfercaea  will  be 
found  than  on  others,  as  seeuis  to  be  actually  the  case.  It  is  not  to  be  eiqMetad,  hvmunr,  fHt 
each  cntcli  of  larst  r  fish  would  lie  of  uniform  size  on  the  same  i>ank,  bat  eonridMSMa  variatlaa 
must  exist  between  "  schoolN."  and  where  but  few  records  are  obtained ^fiom  an  ana  it  may  be 
possible  that  the  apparent  differences  are  due  simply  to  Imperftat  data. 

An  alternative  to  this  explanation  would  be  the  slnq^  WtmmfHoa  tiMt  imtag  tke  Wbrtat 
the  younger  or  smaller  lish  cease  to  take  tiw  bait  aa  ei^ifljr  aa  tke  latier,  w  pariHwa  fke 
smaller  male  ceases  to  take  the  hook.  Ther?  seems  to  be  M  eridsnce  la  fiirair  of  tUa  fhmwT 
as  far  as  the  halibut  is  concerned.  Neither  is  there  any  is  tKWmt  Of  that  of  mlgratioo  aa  aa 
explanation,  while  there  la  mneli  against.  The  winter  iaefaeaa  in  ataa  ia  evident  ea  all  the 
banks  e.\amined,  whereas  tbmagh  migratfam  tteva  Aa«id  fee  aa  aetaal  daenaae  ia  wl^ar  irtae 
on  certain  of  the  banks.  It  seems  mwre  aatMtetoir  to  wmSgt  tlM  ^benoneaon  to  Oe  ptiTfnfllnil 
growth  of  .voqng  flsh,  due  to  the  ebangea  in  tempefatate  or  teat  teaaaqutut  oa  tiie  ncaions. 

It  is  possible  that  the  dUTerencea  in  aTerage  ^  of  tte  fldt  fiMmd  on  diOUeat  banka  aiap 
may  be  due  to  temperature  y  to  some  flwtor  depeadaat  oa  teavemtme,  nA  aa  food.  Tha 
distribution  of  the  large  and  saMll  isb.  ^MmaatlaK  tlie  efbcta  «t  d^letloB,  ia  aadi  aa  waaU 
conform  to  this,  for  the  insbme  wateiB  an  geaarall?  sappoaed  to  be  wamer  tlum  tlie  vKhon, 
altbongh  tlier  may  iluGtnate  tbRMwh  greater  estnatta.  Tbia,  eooiae,  aasaaMB  tbat  the  average 
aiaea  are  resnltant  from  the  nice  <a  gtomtb.  In  siqipwt  of  aadi  a  tbeotjr  no  eridmee  aa  to  tiM 
Maaoaal  Changes  in  tenveratnre  in  tbe  KmA  VMOt  is  available  to  the  writer,  white  the  qacation 
of  food  in  tbe  case  of  a  camivenraa  flsh  is  rc|det«  with  mteattf.  It  may  be  polated  eat,  how- 
ever, that  the  seasonal  variatttm  in  the  cateh  per  Aate  wimM  atgae  a  Mtmam  to  the 
activity  of  the  halibut,  rather  than  a  lack  of  food  ahme. 

Unfwtnnateiy  there  are  no  data  at  hand  to  show  Oe  flaetaatlona  in  temperatnre  in  any 
piwtion  of  the  tlshing-gronads.  nor  are  there  snOelent  to  indicate  a  lesser  change  in  the  catch 
per  skate  tm  the  Oeepat  banks  than  oa  the  AoaL  The  correhition  of  the  average  size  with  the 
nte  of  growtt  is  atiU  to  be  aecoa^ished,  altho«(h  partiaUy  indicated.  Wben  these  things 
have  been  iavsatigated  it  majr  be  possible  to  MMasa  the  beariw  and  meaning  of  the  facta 
Iffesented  hi  tfato  paper  with  mor«  aasnraaee. 

The  intense  fldwry  has,  it  ia  evident,  made  its  influence  fWt  thron^ont  the  whole  biological 
appearance  of  the  eyeeiem,  and  In  doing  so  it  has  rendered  precarious  the  future  of  the  banks, 
parttealariy  tbe  older  or  lo^er  kaowa.  Tl»  nnmbers  irtiU  ftmnd  on  them  is  so  small,  and  the 
PMCMtage  of  mature  dsh  in  thUi  pinmlatkm  has  fallen  so  low,  that  it  appears  imminent  that 
the  bailbot  in  tbe  PaclHc  will  drop  to  a  minor  position  among  the  food  flshes.  It  may  recede 
northward  as  it  did  from  the  shores  of  Hassacbnsetts,  and  from  the  coast  of  Enelaud.  until  it 
exiitta  only  ia  Oe  more  remote  and  dilflcult  to  reach  of  the  banks.  It  l.s  very  difficult  to  see 
wherein  BM>re  proof  than  is  at  hand  may  be  adduced  to  emphasize  this  tendency,  save  the  flnal 
one  of  the  catastrophe  of  commercial  extinction  itself. 

The  rate  of  decrease  sliown,  over  70  per  cent,  for  each  decade,  Is  surprisingly  largo.  Yet 
It  mast  be  remembered  that  the  constant  shifting  to  new  banks  has  staved  off  a  portion  of  the 
effects  of  Impov  i  intent  This  extension  is,  In  its  way.  a  measure  of  depletion.  Just  as  a 
mine  may  \ie  exi  jiuted  and  its  owners  reduced  to  working  over  the  discarded  low-grade  ore, 
so  may  the  halllmt  banks.  The  progress  from  rnp<!  I'lattery  to  Hecate  .Strait,  and  from  there 
to  Takutat  snd  beyond.  I  -  been  at  a  coiislanll.v  accelerateil  rate  as  the  total  patch  has  grown 
from  year  to  year.  When  tlw  end  will  be  renclied.  |)prhaiis  In  the  southern  Bering  Sea,  perhaps 
on  the  Syrian  Coast,  Is,  of  course,  difflcult  to  forecast.  In  tbe  menntlme  the  expenses  of  long 
voyages  are  gradually  growing,  and  tbe  necessity  for  vessels  of  large  steaming  radius  Is  becoming 
grc.iter,  until  it  Is  a  question  whether  the  tlnal  ri-serves  of  halibut  shall  be  exploited  by  vessels 
from  our  coasts.  When  expansion  is  at  an  end.  as  will  inevltahly  be,  the  veiMels  must  retain 
to  isMag  on  the  oMnr  beaks,  whMk  wffl  than  he  depleted  beyond  thair  prssial  aaaMtM  mOmt 
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 ^  I  an  WHB  to  alloir  Omb  to  iwiiiwwto.  thtr  camot  mm^rt  the  Mwy  wtm 

*  *iSSlI*«W^SSl  ^SrSfiSSoIf'dow  w*  erliiee  lt«elf  to  tbe  prowerlty  of  the 

flddng  bdriMM  te  dMct  vnpoithM.  »•  ftata*  vriOM  dwwded  of  the  «aii«iiii«  and  tte 

^oLm  to  new  Muik.  i«q«in  w  eo— «  tolMt  .fcet^  Mo»  important  th«.  »^ 

bowerer,  totheflictth«ttl»tta.«iae«Brt  MVilNa  to  obtato  the  flah  Is  oiUy  a  portion  of  that 

necee««y  to  carry  thefch  from  th.0M«totl-  Jf^?^ 

to^«7ln  the  fhhlnrtlB.  of  th*  ta«to  to  tat  •  ■»»«»to  to«y»  total.  ^«««* 

of  the  Toyage.  we  rtiall      doer  «>t  taertn.  to  tte  ■M»>Wiftto.  as  tt. 

and  the  length  of  the  yoyage  I.  b«t  •  pMt  •«  tl»  wto*.  J»W  «»«Ofle«^  ^!*- JlS!!: 

It  U  but  JuBt  to  aenune  that  thw  hM  be«  a  fcalgWHiH  •«  tk^  tmOmer  * 

during  the  development  of  the  fiahtog  toflaatoy.  to  other  wwaa.  tta  tot waaaa  *iy«ia>^ 

ing  the  fish  la  distributed  between  ttat  at  tnMVWttag  aataeMift  ay  to  » 

leas.  It  te  evldMt,  therefore,  that  as  aatoMtto  ahatoasat     »•  tMwqr  to  aiwet  propamim 

to  the  rate  of  depletion  Is  tor  from  what  to  to  ka  aaqtoCtoA  — *        W  laat  ^-^M^"  » 

beUef  that  It  will  not  pay  aoantafetaay  to  fcptoto  tta  baaka  hirwt  tta  Halt  iC  na«anuiia 

are  on  unsafe  grounds.   ^        .         ^  maM' 

Although  a  prophecy  of  the  Immedtota  co  BMrt  •«  »  "to™  »  j"***^" 

be  out  of  place,  the  situation  appears  aoffletentty  aartM  to 
steps  for  conservation.  The  contemplation  of  expMtoaaato  to  kaUUag 
must  lead  simply  to  Ill-founded  optimism  on  the  part  ««  tte  fliiiraiin  ^J^^TfJr^ 
and  plelce  has  been  carried  on  by  several  Govemmenta  with  naolto         aia  toy  "'j""* 


and  have  been  disputed.  These  specif  are  much  •"»«"«.  now  Mlly  ^uMt.  tmmw  mBrng 


at  a  smaller  slse,  and  the  near-rIpe  flsh  are  obtalnabto  to  gnatar  i  _  . 

the  haUbut.   The  ova  of  the  latter  are  not  found  on  the  snrtoea,  aBd  •""'^^f^  ^TJ— ^  ^ 
flsh  In  breeding-ponds  It  would  be  difficult  to  obtain  the  fertlltoad  "S^J^'^^m?"*  ^ 
doubt  that  they  c  nld  be  obtained.  In  the  face  of  the  wholesato  w*aeuon  » 
of  halibut  on  the  banks,  the  establishment  of  hatcheriea  cannot  ba  WaHW  "^y^^"!^ 
exceedingly  expensive  experimental  work.   Nothing  could  be  known  M  to  tta  iwalto  »»« 
years,  unlikely  as  they  ere  to  be  of  value,  and  those  years  might  mean  the  nun  of  tta  to*lWqr 
If  action  were  delayed  pending  the  arrival  at  a  conclusion.  It  Is,  thereft»»  nsessaary  to  WgaW 
the  suggestion  of  such  a  remedy  as  of  purely  theoretical  valua,  mi^  ** 

misleading  those  with  the  Interest  of  the  flshery  at  heart. 

It  to  not  the  purpose  here  to  discuss  the  steps  which  could  be  taken,  hat  several  ftCttTOU 
to  their  formulation  have  been  brought  out  In  the  present  paper.  The  exhaoated  condtttoa  of 
the  southern  banks,  with  the  exception  of  those  off  the  coast  of  Oregon,  haa  been  ahown.  »  mat 


be  borne  in  mind  that  the  vlttl  need  of  these  to  protection  during  that  portion  of  the  year 
they  are  yielding  their  largest  proportion  of  small  and  immature  flsh.  That  the  main  Bsbary 
has  shifted  to  a  position  farther  north  to  also  evident,  and  there  should  be  no  great  obstacle  to 
th* application  of  adequate  measures  to  the  older  banks.  That  protection  to  a  smaU  at«a  mom 
have  no  effect  on  the  whole  Is  equally  obvious,  so  that  whatever  to  done  must  be  allied  to  tbe 
whole  of  the  depleted  portion.  The  effect  of  dose  seasons  In  various  months  may  be  Judged  from 
ttm  comiantiTa  atatlatlea  of  yield  which  are  hereafter  given,  the  valiw  of  sodi  closaias 
la  ttrart  laaiiarttoB  to  d»  aettfiijr  at  tito  Maiy  at  «w  ttoM  toar  aia  Birt  to  1^ 


to.  KATOBB  or  »H«  TJOO  DATA  BMPLOTED. 

From  the  mass  of  data  *toliiad  fTMi  *toif  toff  ««•  a»iWht  haat  to  s.iect  thirt 
fromflvevesseteofslmUartyp..  Tfcwa  wai*  at  atoai  asMtwtttea.  ateamtog  apprwtoaitoly  im 
knots  per  hour,  and  op«attag  ftoai  tha  ««a  part  to  Mtiaii  OotoaWa.  Ttoqr  were  vaaada 
which  had  long  rMords  to  the  kitoat  flahatr.  tad  beaa  aWy  eMaasandad  and  Vto- 
vlsloned.  so  that  there  to  every  prcMAHy  ^  tta  dato  atoatosd  ara  tawwaMoas.  They  an 
designated  as  veeseto  A,  B,  C,  D,  and  ■  ttoon^MMt  *f  .  _  ...^  .„.„.^. 

The  methods  employed  te  flshing tm  theaa atHuaia ten taaft 
described  by  Captain  11.  B.  Joycft*  and  tt  wffi  arttoa  tef*  t»  ftoa  Taty  toisy  tta  ■iiiiiwfr 
tocto  ft»r  Oa  ptopar  nndetatandlng  of  tbateto.  Becent  years  have  seen  the  tntrodwOM  af  «a 
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"  lonjr-llne  "  boats,  or  those  wUdI  M  •*»  tbm  ■mi.    im         ii^^^ .  »w 

•re  omitted  from  consldentkm  In      jfim  nwrilntlwi.  w^mbbi*  an«  ttar 

The  steamers  usually  earn  twtfn  /htikm  —  y"""- 
«mall  Loats  are  set  In  a  l«wf       . mmamZ 

then  run  their  ion,,  »  «Ponni-U«.  "^SlVS^  TtSr  S^hf  h^L 

the  captain  ha,  given  then.  UMO^ Sk^^Z^J^^r      '  "f*^"'" 

gear  called  skatee,  vnaOj  tM^^lZm^^J^     ^^       *  composed  of  bundle,  of 

m  a  single  long  ^e^u*hm^T<^^Zf^  " 

place.   These  skate.  ««  .tBWWrt  coZiCrJi!?*^  "/^"^  T*"*" 

about  thlrty-two  to  thriZ^^rS^^^^  JT^         °'  ^  '^t"  set 

vessels  whteh  are  h«»  ?f  *^  P"**"'  '»  1»«2,  the  skate  on  the 

recent  years.  >inJ^S^^^S!rSL^^t^i^V^      T'"^      ^P*"'"  *''«"»«»'*  ^-t  In 

short  Skate  1.  oZmlm  Z^^T^^l^'^^f'  S^ce  th. 

undesirable  to  ZlZ  ^LlSy  L  „Z?rH  ^  "  ^^"'^ 

Usually  two  JT^trtS  !«  i-STta       P""^"'"""  """^       allowance  has  been  made. 

page  Vti  thereto  tSttoita  ^^L^  ^  ,  J^^'  '^''^"'"''"y  ^ree.   On  the  map  od 

W  Wch.  JuTLriJlijL^  '°  t"*"  25.000  hook* 

"d  .  *r«Uriir.^SS!jr^if  ^       ■        *  """""^  ground  U  abandoD.* 

'^hir^nSTK  JL^r^  ^  *«  find  what  is  called  a  "iJkrt^ 

tail*  eufoM  ue  cu^.  •iM»tfy,  aitkoai^ 

AtflnttlM 


tWr  Iw^TlwILSir!^  "o'y  according  to  the  nambm 

^ttT-i-.  m1-^*T^  to  record  the  number  of  flsh.  and  is  yet  among  the  doir-W-ii^-^ 
^dS^rriS^         constantly  been  the  habit  of  the  captains  to  estlm«e  S ISStlrSi 

W*«tWM  necwwry.  The  recorded  data  Is  treated  In  this  wm«  *^»*" 
in«  .„  "  "''•'"•'"^tion  of  a  page  from  one     thi  pOee-kMN  l»  .n^  «n  ». 

108  an  Illustration  of  the  data  taken  from  the  record,  of  a  ^T^H  »»«• 

Uata  the  writer  has  satisfied  himself.  knowingrr^hS  «?^n 
tt.  give  them-fully  as  carefully  noted  a, ««  th, mmtma^S^t^^^^T^^ 
mental  records.   The  orron,  found  have  .M««tly  S«^iS^ti,T^Jtfw  *"  T*"' 
decreasing  or  Increnslng  In  any  special  wmI^m  I^^Z^^u  t'»«»><5hout  not 

their  value  for  the  p„rp.,.es  Z^^' experienced  In  „<«eptlng 
weights  has  been  discussed  <m  pag,  8Vw»»a  STJ^^^  "tUaatwl 
are  nmde.  wwaoaa  Ma  (ivn  ay  wMek  aiiA  aittMilM 

BeT«  «rted  to  declmarpolnta^^tfcii  w2SJ  H  Sj^J^^^."* 

IV.  STATKMEXT  OF  PURPOSE  AND  OOTOnW  Oi>  PAPtt. 
It  win  be  sought  to  throw  light  on  the  following  tUamn- 

(1.)  The  fact  of  depletion,  which  will  be  evkteat  ttiiimliiim j 
(2.)  The  rate  of  impoveridimeut  of  tto  iNUte' 
<«■>  Ma  Meiav  •(  ttc  4Mciai^  aat  tta  aAata  M  tt  .« <iM.M.<~ 


*M»  Cham,  took  puct  oa  th,  stMmm  «»o«tiSw  ^JIJl?*  •  »•»•">  of  iMM  tsttamH  te  ^ 
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Blnce  It  wouW  be  dUBcnlt  to  follow  tiM  than  oi&K,  tot  alBMWt  aU  the  data  have  ■•»«• 
iMMlBC  on  each  phase,  the  following  aeqiieiice  baa  tmm  adaplad  te  tfMtMBt  ^— 

(1.)  The  shift  of  the  flshlng-grooiuU : 
(2.)  The  length  of  the  Toyages: 

(9.)  The  time  spent  In  fishing,  as  compared  with  the  other  parte  at  the  Toyage: 
(4)  Yield: 

(a.)  wagtit  caught  per  skate  and  per  cargo : 
(b.)  Number  caught  per  skate  and  per  mttsi  ■ 
(5.)  Sicca  of  flah  obtained,  fluctuations  In: 
(8.)  Variations  In  average  else  of  flah  from  dMCtfevt  iwUts: 
(7.)  Relative  productivity  of  different  areas. 
The  aummary  will  be  found  under  the  heading  "VI."  on  page  107,  and  the  dlscusBlon  of 
the  general  bearing  of  the  facta  intOTtalnBd  under  "II."  on  page  68.  Wherever  poasible  the 
tables  with  detailed  data  have  baaa  vtacad  at  tke  dea»a<  the  MfH^  Utf  ^am  Mlva*  tnm 
titem  ia^rtad  la  tbe  text 

V.  PRE8EMTATION  OF  BTOOBDS. 
(1)  Tnm  Smat  or  hm  Waanm  uwiaiia. 

The  utilisation  of  new  banks  and  the  partial  at)andonment  of  the  old  Is  one  of  the  flrst 
evldencea  of  ImpoveriahmeDt  It  does  not  mean  in  Itself  the  rapid  exhauatlon  of  the  supply, 
but  aaanredly  does  indicate  the  fact  that  the  proces-s  Is  under  way.  If  It  takes  place  soon  after 
the  beginning  of  the  flshery,  and  while  the  flahing  fleet  la  yet  small.  It  la  fair  to  preaame  that 
Oe  depletion  la  rapid.  Whatever  evidence  to  avaltaibik  ta  tfea  !■(  Mb  feM  tkarrftora 
considered,  with  additional  notes  from  other  sources.  - 

The  Ave  vessels  under  consideration  sailed  from  British  CM—hlgii  ports,  and  In  consequence 
the  banka  to  the  south  were  exploited  by  them  flrst,  being  largdy  abandoned  only  when  the 
a«ht»fg  baome  nnprofltable.  It  is  possible  t'  trace  the  change  which  took  place  either  through 
tfta  fluftfi*  MMd  In,  or  by  plotting  the  flahlng  recorda  on  charta  for  the  various  years.  It  may 
tlw  to  mm  la  tto  data  showing  the  yield,  as  will  be  pointed  out,  a  temporary  Increase  being 
mUktUt,  tat  ottBiiiM,  In  mo  and  19U  in  the  weight  caught  per  skate,  due  to  the  use  of  the 
Kottk  Mnd  ud  banka.  It  should  be  recognised,  however,  that  the  records  of  these 

1^  vtHrta  an  aet  Ueatieal  by  uof  means  with  those  of  the  whole  fleet,  for  the  moat  active  use 
M  tiM  Mudta  oK  tta  eoast  of  Alaska  and  of  those  in  the  inland  straits  was  carried  on  by  other 
Tmnh  la  ftnt.  tte  raeecte  liera  presented  show  the  tendencies  in  a  portion  only  of  the  total 
ana. 

ia  TMd*  I.  an  glna  tta  neoHa  araUable  aa  to  the  depths  In  which  fishing  was  done.  It 
■a  to  iMtlnafl  ttat  u  itbnft  Infrimn  la  to  to  fomd  in  lOlO;  also  the  winter  months  aeeai 
t»  to  dHnetartnd  ^  trtlat  In  mmmftmt  tapn  water.  The  change  in  the  deptha  between 
tto  aai^  aoA  ianr  neaC*  ia  tMD  ttowa  la  TMIa  %  lAich  to  a  sununatlon  of  Table  1.  Tte 
avaniaafBr  IflOraaAttManlaentjrcanleirattaB  ttoaefor  1811  and  1012.  The  seasonal 
f^ry  la  IBll  aai  SHS  la  evMaBt,  Urt  la  tto  eaHler  yean  Us  axtent  to  not  as  clear  as  to 
(lO^Htli   la  TMa  S  am         *»mm»  VMi  m»  tSU  an  ^wn,  although  1910 

M  llutoiulBH  Mtt  tta  tlUatft  ciuit  nsaw  stlisBr  Vto  Meerta  for  Uarek  and  April  an 
flfffPBTfit^  threoitort  a  a«les  <tf  jraan,  aad  an  jwwatsa  In  Table  4.  It  shows  In  similar 
teklw  tto  laenaaa  la  tM.  TUa  to  tea  to  tto  ttdasloD  of  neoMa  from  off  North  Istond, 
mtMm  K  t*  iMVtt  Mte  te  iMiwl.  aMwH^  aat  tiw  aanvMa  atondeaaisat  af  tto 

M  baata. 

Ttonaam for  dM esManea of  flsUac m  tte aliar  baato  wtoa  ttor  aniOVnnBtlr  puttr 
aapletaa  Is  seaa  la  tta  gsat  saasaaal  tatlattea  la  tta  yWi  ehtalaet.  It  Is  avMaiM  fooat  aUaort 
aU  tto  data  piaaaatad  ttat  teMg  tte  wlatar  tnatto  tto  yIM  tHOt  rm  gnauyr,  tot  riaea  to 
Its  naxinnHB  toi  vaflBMP.  «Hta«  Jvaa  aa*  M|r.  It  to  ttoaa  tost  BMitta  ttat  tt  Is 

pr  «tble  to  do  pnataMa  flsWiw  oa  ttaaa  taafes,  aai  ttat  twrta«a  a  «iM«la  nmn  «  i  iwili 
oa  tto  impoveristod  anas.  Il«t«nttotan«ta(  ttM^  Ik  Is  mmmm  k«o«4a*f»  ttM  awn  mm- 
tte  beat  aeaaoB  It  now  pays  to  go  t»  tta  Ite  MDCtk. 

mia  aunb«r  «f  newds  inn  Tartoas  fcitti      to  shM«  to  «»N»  «,  eaasteastsd  artr 
ttaaa  nasMi  bKwb^  la  aMItliiB  tta  i»an»>"  waWn  «imUU  aaaj^  nAlum  swawwlial 
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limited  in  number.  Tbi>  lUoatntM  Uw  ^Uam  ta-tk*  ba^  9wMeArir  bMMM  an  tbm  raMida 
nnder  76  fathom,  .re  from  tbe  oM  b..k.-«l»t  H  tim.  M  P**M,  to  tb.  j^r  mo.  In 
1913,  for  instance,  two  motm       be  Mn.  tmnmmOaK  tte  «M  ud  th«       tank.,  i  » 


 .  .    .  ^  ^.   ■  -- •  J  OmM  nitbn  Mw  bank!,  it  la  not 

meant  to  Imjrt,  igrUjta  MMlt  ttet  >•  iMw  tU.         wa.  carried  on  prevlonal,  to 

1010  or  mt  MMtaK  in*<loB*«ittebntekm«UMM«r.  It  la  .imply  me«.t  Uuit  a  dear 
dlTlafam  baa  bcM  ottfc  in  tb«  pnawt  ent.  raWMwllin  m  oLt  te^ 

fwdoallj  In  point  of  fket  *^ 


Oa  tta  MS^^^Mm  on  paiM  122-125  may  be  Men  tb^  plotted  flshlng  records  for  two  period.. 
^Jlr^  r*  "  ""^       ottxet  after.   In  constructing  these  maps,  the  flahins 

WM  done  in  Alaska  was  omitted  from  consideration.  Tie  extent  of  this,  as  far  aa  the 
ivaada  bere  considered  are  concerned,  may  be  Judged  from  the  flgnres  given  In  Table  6.  abowins 
the  distribution  of  the  voyages  according  to  the  locality  of  the  catch.  The  map.  show  that  tiM 
banks  off  the  outer  coast  of  the  Queen  Charlotte  Islands  were  not  eiplolted  In  tba  mm. 
of  the  ashery,  but  about  1010  and  1911  they  were  very  extensively  rewrted  to.  Br  OMMl^u 
Table  6  It  may  be  seen  that  thU  change  was  accompanied  by  tbo  M«  of  tbo  *'Tnr^B 
However,  the  near-by  Alaskan  banks  were  soon  depleted,  btbiff  altmOr  PWttaHy  nthamtofl  tm 
other  vessels,  and  It  became  necessary  to  go  great  dlatneM  tBT  ""wfr  bittw  *^  ttMM  «C  ttL 
coast  of  British  Columbia.  It  Is  common  knowledgo  thM  la  Oo  lut  tew  yam  tko  ■  Tl  Jl 
banks  have  been  so  completrfy  Impoveriabed  Uwt  «  |oad  ^VMttta  vt  tte  an'to  tka 

Hir-dlstant  northern  banks.  "W"^       »■  mo 


.  viT"'  «»■         ilattatk.  «i*  .TaUable  for  the  Alaskan 

a^berk*  From  tb.  »poff  of  tbo  VsUad  BtotM  Oo»idori.Mr  of  IWle.  fbr  the  varlou. 

Tom,  tbo  foUowUw  .tottetieal  obatiact  nay  ba  taAea.  akowte  te  om  taci  «^JZ 

laadad  la  Ahnba  oaek  rmxi-  *^ 


1M7   

  6,092,000 


  4,«2.118 

6,092,000 

  2i,e3o,2e» 

^    17315.871 

^fjl   18,896.748 

  14.807.707 

These  figures  Illustrate  the  extension  of  tlu.  main  fishery  from  tb.  Mtttbna  bank.  Into  tba 
Alaskan  fn  1910,  although,  of  course.  If  figure:;  were  available  for  tko  idaea  9t  caotan  at 
Unded  In  Seattle,  they  would  doubtless  show  the  same  change. 

The  chunKo  in  Alaskan  fisheries  n-ay  also  be  Judged  by  comparing  tbo  yearly  tvporU  at  tte 
Lnlted  States  Agents  in  Alaska,  who  have  accompanied  their  sUUMleal  ramawrlM  wttb  mmark. 
on  the  condition  of  the  fisheries.   The  use  of  the  bank,  off  Sontb-MOten  Abuka.  tbo  os^n^w 
of  these,  and  the  necessity  for  larger  and  better-firaad  boate  ft»  tbo  aura  dtetaat  aertbo^  (or 
rather  north-westerly)  banks  an  aU  ebioateted  ia  tan.  A.  tbo  Nport.  euiaot  bere  be  qnoted 
at  length,  the  following  reference,  aaiy  bo  itTWI  for  tbooo  iotaroitod.  They  are  all  contained 
n  the  reports  of  the  United  States  CoiaadMtoi..,  of  WUI^  or  b>  tb.  appendlce.  thereto  under 
the  beaaing  of  "  Boreon  of  rubof,  DoraoMBts  "  fbr  tbo  gtren  year.. 
Bathban.  Kidiard.  Uqwrt  tor  1888,  pagw  ZU.'<mi.  1802. 
AloxaadM.A.a  B<«iort  fbr  X9M,  pagw  m-ie2.  l»04. 
Oobfe  J.  N.  Bvraaa  ot  nubmiea  Doenm«it  Na  008.  looa 
Manb  and  Oobb.  Bumu  <a  ruorles  Document  Xo.  6.12.  1008. 
Osamberlaln  and  Cobb.   Bnrcau  of  Fisheries  Document  No.  700.  1012. 
<aa»b«rtata  and  Bowor.   Bureau  of  Fisheries  Docui-ient  No.  7ko.  1918, 
Bower  and  Faseett.   Bureau  of  Fisheries  Document  No.  7»r.  1814. 
A.  bearing  out  these  reports,  and  substantiating  the  fact  that  "vessels  now  go  a.  ter  aa 
XakaUt  and  beyond  for  the  greater  part  of  the  supply  of  baUbat.  tbo  atatlMlcal  h»«^~  tmmM. 
««ntbl,bytbaCa»t*l«rt..««aa.oen.te.i«d«««,.pa,toflW«rfiM^^,^ 


or  Haumjt  FinatT  in  PAciric. 


B  TO 


October,  1M6-  Vlaa 

From  Flattery  B«ik  (3  tripe)  ' *^ 

„    Weet  Coast  of  VancouTer  leland  (t  tltf^a) 

„     Oootie  Island  Bunka  (2  tripe)    mssa 

„    Hecate  Strait  (16  tripe)   •  

„    TaknUt  Bay  (7  trips)  

Xorendier,  1816—  eBUto 
From  West  Coast  of  Vancouver  Island  ^10  tripe)  

„    Hecate  Strait  (3  trips)  

„    Forrester  Iilasd  (1  trip)   ,Ji»i» 

,.    Takntat  Bv  {U  tt^)   .WWT 

Juoary,  1918—  annrni 
Itom  Coronation  lelMrt    

„    Takutat    8«,w» 

February.  181*^ 

Fkom  West  Coast  of  Vaneouyer  Island  (1  tr^)    1^™"  , 

„     Coronation  Island  (1  trip)    mom 

„    Takutat  Bay  (5  trips)   

UaxA,  lOltr—  a<l>wt 

From  FUtte.y  Banks  (8  trips)   

„    Weet  Coast  of  Vancouver  lalaad  (1  trip)   

,    Hceate  Strait  (2  tripe)  •   "^-^ 

„    CowmatJoBlriand  (8  trips)  "^-"^ 

.    Takatat  Bay  (10  tripe)   

„    Portioek  Buik  (2  tripe)   

Tbe  LUiHIrr"  aC  hKOat  not  iboini  In  the  map  on  page  122  are :— 

FMtMr  Baric;  At  Oft  entrance  of  tbe  Strait  of  Jnan  de  Fuca. 

Ti^^  »i>»5  Uttt^  OB*  86'  N.;  longitude.  140'  W.  Distant  1,025  milee  from 
flaattle 

FemetwMuA  :  Hew  t»e  Cta««l«i  Bowidaijr  la  SoBdMsa^n  Alarta. 

l.aoo  mUe*  «twB  8eii«le  ▼!«  Otmb  awad.  .        v  ji- 

lt should  be  borne  In  mtod.  I»w««r.  ttet  tte riM^dw-teitlon  of 

It  is  probable  that  uikler       iMd  o<  T«tat«t  are  iMMeA  flek  turn  benke  as  far  or  farther 

*%S':ha?Krin  the  locaHon  of  the  Ih^  -V  b.  ''«''«^^±:^-J:J^,  ^ t' 
commenced,  a'd  grew  rapidly,  moat  of  the  «  «»^««« 

1886  the  ba^^.  In  Hecate  Strait  were  ^^j^^.^^L.'SJ^  S^TLJS 
of  this  century  the  South-eastern  Alaskan  and  BritlA  Oolaafcto  MMW  »  .TTJ^^r^ 
^mx^  were  being  utilised.  resuHlng  about  1810  to  ^jJ^^^SS^  !2^^ 
moved  to  deeper  waters  In  more  exposed  situation,  ob 

tathoms  coming  Into  vogue.  Those  banks  lying  olf  the  ^^"^J^^^^ 
in  ««at  nart  depleted  hs  1013  or  before,  and  at  the  presait  date.  MM,  tke  sr*nr  pa. ..  tA<m 
S^rtL^  fim  ^Uuut  and  beyond.  Mention  should  he  made  of  th.  h«*.  ««  0* 
tm^^  have heen  recently  developed  by  the  United  State.  Fish  Oomm»«U«.  ™-^«^ 
aZZnt  WM  Mt  Bade  beuanso  richer  hanks  wer  being  llscovered.  but  b«aiuse  the  yleM  turn 
am  Mm  bum  totmmt  «»Ployed  .teadlly  fell  the  longer  they  were  flshed.  It  is  unfortunate 
*dtf«te  •SiwrWI  0.  heat  Wtthln  these  old  area,  during  that  season  of  the  year  when 
2r»«i«^t.he««ii.ttoi«.t,rt  rin«d««..  In  l^^^r 
*!/rf^««Ba«e  fcet  rtrii»ltwtitti»mfflfc«»  »aM%l«tt«eaTlMb*tod«««a«n«^ 
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me 


Twr. 


1002 


1M4 

1005 

-um 

1007 
1008 
1000 
1010 
1011 
1012 

lei.T 

1014 
1916 


Jaa. 


86-7 
32-8 


March. 


18-2 

37-5 

31-2 

39-5 

38-7 

51-6 

204 

40-1 

38^5 

00-11 

4O-10 

40-23 

78-10 

106-19 

140-15 

1004 

100-6 

108-12 

1204 

18810 

70-8 

08-8 

:::  ] 

104-4 

82-2 

1 

100-3  1 

97-1 

April. 

May. 

June 

4is-4 

42-4' 

4S-1 

38-8 

10  8 

28-11 

47-3 

33-3 

43.3 

36-3 

21-15 

20-12 

43-0 

94-15 

22-0 

54-2 

50-11 

36-17 

78-0 

0310 

08-18 

08-10 

05-i: 

73-10 

48-6 

S»^2 

80-12 

005 

las-i 

«S-1 

24-1 

July.   August.    Sept.    Oct  2(ot, 


44-G 

37-7 
41-4 

75-2 

74-12 

7*6 

72-13 

77-8 


51-4 
29-2 
34-4 
58-2 
51-1 
46-21 
423 
105-5 
07-5 


•  NMter  of  record.  00  whkh  each  avanai  la  taaad  I* 

Table  2.—8m»oml  Tarl»Non  i»  DeHlu 


48-5 

06-5 
20-3 

48-16 
51-14 
70-10 


47-9  j  ... 

52-3  .34-5 

30-5  40-0 

60-1  624 

...  17-5 

30-1  21-7 

74  18  76-  0 

50-7  ,  40-4 
83-8 


Dec 


40-3 


24-10 
50-2 
27-3 
5«-e 
llOS 
91-0 


130-1 


aftar  tka  hrvbaa  to  each 


Tear. 

Jan.  j  Feb. 

March. 

1  1 
April.  1  May. 

)   

J<mt.\j^.  Aotoat 

Sept. 

Oct. 

Not. 

Dec. 

1911  and  IMS 

mo  j  144.0  i 

93.5 

•  n.O  j  67.2 

88.0    72.0 1  44.1 

61.0 

65.0 

61.1 

03.0 

Ave.  in  group  ' 
1907  and  lOOSj 

115.8 
40JS 

75.6 
S7.4 

BIT 
30.0 

4as 

T*Me  S.-awMMl  Averages  of  Depth,  n»he4 


1960 
1910 
1911 


87J 

81.1 

73.7 


r.«e  i.-Averai^,  f^r  March  ani  April  of  DrplH.  in  .rhivH  Fishing  ,ca»  done. 
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ScATwnoi  or  Haubot  FtmnT  in  PAanc. 
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Ttble  S.—yumber  of  Kecord*  given  by  Depth  /or  ww*  Tear  for  tckieh  Averse  WeighU  Mm* 

MNHI«6ie. 


Dvptlw. 

13  and 

2SBDd 
30 

4U 

45  and 

50 

55  and 
90 

65  and 

TO 

T3  and 

no 

85  and 
IHI 

03  and 

100 

1U3  and 
110 

lis  and 

120 

IZBaot 
IM 

1MB.. 

2 

3 

.1 

6 

1 

19M.. 

"i 

2 

2 

2 

'2 

1000.. 

7 

4 

"V 

0 

3 

1007.. 

1 

1006.. 

2 

"i 

1 

1900.. 

14 

7 

« 

0 

"4 

"i 

"1 

3' 
1 

mo.. 

1011.. 

« 

2 

6 

14 

i  • 

1 
4 

'3 

"{ 
1 

"1 
13 

2 
8 

2 

1012.. 

2 

2 

10 

2 

5 

5 

2 

3 

1013.. 

"4 

I 

i 

8 

4 

4 

e 

11 

S 

"i 

m4.. 

1 

1 

"2 

"2 

1 

8 

1 

TaM*  «.— .Vomfter  0/  Yovaget  accortint  to  LocaUty  in  tcMeh  the  Catch  wma  a*l«<H«l  for  the  Five 

Venelt  »»e4  fm  the  Prenent  Paper. 


Tmt. 


At  aai  ■mOi  af 
Icy  Ktalt 


At  Md  taMii  «< 
TakMat 


1001   

1002   

1003  

IMM  

1006  

1006   

1007   

1008  

tBe»  

1010  

1011   

1912  

1018  

m4   

1015   

Totals 


8 
20 
40 
43 
28 
67 
86 

101% 
81 
00 
67% 
30 
34% 

as 


1 

8 

2% 

3 
10 
35 

4 

1% 


1 

3% 


712% 


74 


8Va 


Grand  total  of  voyage*  examiiied,  80O. 

The  flgnres  In  Table  2  illnntrate  a  phase  of  tWi  change  in  flshlDg-bankg  which  to  wry 
lUumlnatlnft.  It  will  be  noticed  that  1911  and  1912  npraMBt  «  |wriod  mhea  <ioth  «U  «Bd  new 
banks  were  in  use:  in  other  words,  shoal.  Inshore,  and  deep,  «Ahora  bwUtt  W«»  anltebto 
whereas  In  1907  and  IOCS  for  nil  practical  purposes  the  tatter  wew  nnksaWB.  The  depttcf^ 
1911  end  1912  show  a  sharp  seasonal  finctuation,  which  is  not  M  e»lde»t  te  IflW  aad  t96S. 
The  cause  for  this  will  In  nil  prolialilllty  he  found  In  the  reldtiTe  flMtnatloiiB  in  tempmtu* 
and  the  effect  of  this  on  the  activity  and  metabolism  of  the  flsh.  Deefier.  ontslde  hanks  flnetvate 
less  than  shoal.  Inshore  banks  In  seasnnal  temperatures,  and  hence  tlie  Hitter  are  aineh  wanner 
In  summer,  thereby  presumably  renderinK  the  halibut  more  inclined  to  take  the  halt.  The 
offshore,  deeper  waters,  on  the  other  hand,  are  snpiposed  to  be  more  constant  in  t«nperature, 
and  are  available  for  fchinft  when  the  colder  weather  has  rendered  the  shallower  banks  nnproflt- 
able.  It  would  be  highly  desirable  to  prove  this  by  observation  on  the  banlu  of  the  Pacific 
Ocean,  rather  «i«a  Iqr  Mjrl^r «»  ««bp«*«»  wWi  ««•  »»  ^ 


»  A  few  of  th»  retetcDns  avalUble  which  deid  with  the  ratetloa  et  tMapnaton  to  the  rate  of  growth, 
Kdt^fr'w?'  fau  Vor^     ftitoh«.   IS  T^r-tlrth  Aaaj-tl  B^ert  ot  fi»h«yBo«d 
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Rei  out  of  tub  CouMiMioMM  or  FmBniM. 


The  nio«t  complete  portion  of  the  dnU  available  U  that  daidbiK  wttk  Om  • — -  tk. 
Toaragwi.  In  a  wny  It  i.  also  the  most  wtUfactory  Index  of  tlw  «nlatU»  ct  th.  ta^hlL^ 
i.J[!r,T'r.'"*'  '*  Immediate  con<*n  teSTLlmu  ttThwSJta 

mfflcul^-  of  ohtalnln^  „  ,  iwd.    It  Hhould  be  considered,  of  co««e.  i.  CC,Jm^wS^^!^SS 

The  c.nrtltlona  on  the  I'licinc  Coast  lend  thenwelrca  to  tkalfatalalw  «f  n»i«»»  i 
nan..ra„.e  fashion.   The  vo,„..  u,  ana  fron.  th.  bjta  2  2  a  "d^jj  5£r  ^bln 

hat  of  «oln«  «„cce«slvel.v  farther  aflehl.   The  bMk.  11,  elo^  «C 

h..  lowered  vermis  unlver«,ll,  „«..l  trarewe  tte  aptomlid  Cand^UMlM  eh^.^J^i/!^ 
British  Colunil.la  and  Sonth.t.n«t..rn  Alantuu  ThVM  It^^  ^^J^^^J^,^  °' 
«.h„,„,e  to  and  fro,  the  only  oon^lderahrdeS^Tbi;  2^ ^SiTS  ^ISfan^"  „Te 
dayn  wh.M.  a  catch  c     :  he  <*taln«l  In  protected  walm.  tta  J^re^dewS  cJw 

regularity  n.  c-on.pared  with  tho«,  mad.  In  othw  am.  T»  tU»^  thto.^  dltl  of 
and  arrival  of  vessel  n  for  the  early  part  of  lOOe  Bay  to  gtrvB  (A^te  T) 


JTaWe  7.- 


-Vopagct  of  Vetiel  B  in  1906  Jurtng  the  PeHo4  Jamuutv  to  Jf«». 


Voyage. 


1 
2 
8 
4 
S 

e 

T 
S 

» 
10 

11 

12 
13 
14 


Dec. 
Jan. 


Feb. 


30 
11 

25 
0 
20 

March  ,3 
..  ir. 
..  25 

April  4 
IS 

..  28 
Mar  4 
10 
M 


Afrivid. 


Jan. 


23 

12 

tf 

16 

Feb. 

G 

12 

IS 

tf 

March 

17 

8 

»• 

14 

1 

0 

8 

12 

0 

tl 

8 

April 

23 

8 

M 

IS 

2 

8 

(> 

15 

15 

11 

14 

26 

8 

11 

May 

3 

5 

6 

ft 

8 

4 

»» 

15 

»f 

15 

5- 

M 

14 

>» 

ao 

'  4 

M 

s 

waa^  ^^J^^l^J^"^  *°  the  length  of  a  voyage.  1,  the 

SiiSssrsrtSno''thrrr- 

extent  tlie  trips  to  the  hanks,  or  from  them,  lint  had  weather  doM  »».w  i-i 

Otter  factor,  tending  to  lengthen  the  voyages  are  resultant  dlreetl,  trom  tta  datf^oTS 
banka-namely,  the  constantly  decreasing  yield  for  the  labour.  -Ttha^laa^^  ^ 
aearch  or  prospecting,  and  the  use  of  bank,  farther  aOeW.  An,  cmmt^^^^Z^^TT^ 
the  length  of  the  voyages  must  therefor*  ba  to  tha  J^^^Zl^Ml^^^ 

same  veiweU  are  used  throughout.  o«»«ion.  eapeelally  aa  tha 


page  142  and  para  ns9).  141-241,  Plates  Vl.-XIL 

■^•NoVrer-FtJ^AMrB^V^^^^^  I»  A.«bere.„,ng  vedkoma^nd 

berrlng  and  the  temperature.  *"*  «>"<-9l»""lence  l«tween  the  fat  conteDU™ 

«r^'^<>'^"r^^^^^^  170).    Pr,„  .^cle„t.,  exteaalv. 

j5taf^.iS""r"t!"*  J»  "•S'fySjg'TSe  Stc  of  "PPS*"  that  tK 

^If.Sftw'  *SSL*'**Jt*^  alfccting  the  rapidity  of  dlmtion    iS^wr  ^S^S^I!f.?•^S"'l  S"*"  meUbollam 

analoriua  body  lnthri^^^Jn,h  l,^^  w,n  .-^!i  ."J^"  '^TJJ^  KrnUnlierf  tfft  ttlSStaTSr 
tlon  Is  most  active,  an.  Xt  the  "pldtte      t!i  iMl,i",.^:.,^      *?      «'  *'"«''•  nwif  auSBuTlSrSw 
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tftammm  m  ULtuam 


ix  PACinc. 
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Ai  •  table  comiwonded  from  data  for  a  number  of  vmmIii  would  naturally  be  more  aaU* 
fiWtMy  than  tbat  for  a  .Ingle  one.  It  wa.  decided  to  make  une  of  those  for  nil  live  vew*!.  Tbe 
rattettn  th*  NMltfs  for  any  .InRle  t«m««I  would  thu«  be  cnnt^racted.  Hut  «lnce  .t«»Utl« 
far  tte  MMdMl  ymOm  *>  not  coTer  esactly  the  name  time,  i-uch  a  table  »v..uld  ht>  affected  by 
U»  iBkmnt  dIffHMM*  to  tfco  apeMl  of  the  ahlp  or  other  minor  factor..  Thiiw  were  measured 
to  •  MMHiriMHl  «rf  *•  Alt.  wMeh  corered  the  «nme  doten.  Thu.  the  Te«el  A  wa.  Uken  a. 
tk>  JooZai  B  M  •  IwU  ita  record,  on  date,  for  which  records  for  A  were  bIm  available, 
Md  (ftTim  or  fiMM  neorte  Itood  to  each  other  a>  43  to  40.  the  hitter  being  thone  of  A.  The 
MUlw  WM  doM  fbr  tb»«tker  TMmU.  the  other  proportion,  being  fll  to  »»  for  C  to  A.  16  to  IB 
te»DteA.aiia31to9»^fbrKtoA.  None  of  tbme  change,  wa.  considerable  In  extent,  but 
tkv  wtn  — ftl  BinniiiUM  Tto  nnrhanttil  neord*  are  in  ererj-  case  given  In  .oparate  table* 
M^St  m  WU*  WKt  b*  eoRDlNmtaA.  »•  W«Ut«nt  Ugnre.  reprewnt  .Imply  the  rate  of 
derittlM  wtow  ttoM  on  AStomt  date*  aie  wmpared,  thi.  rate  being  present  In  the  data  for 
M^Twari  and  tmmIiHiic  beetnw  of  the  uniform  alteration.  The  record  UMd  for 

each  T«««l  to  MM*  MMrtk  ia  tba  a««aM  of  th  .ength  of  the  voyage,  made  «Jnrlng  that  month 
Daring  the  latar  m»  •«  »«»o*  eMarad.  tue  l«>fth  of  a  voyage  grew  to  be  ,uch  that  but  a 
itagleone  waa fMda  to  tia «Ntk.  «•  HUwrtag  toMa  ia  tte  re.ult  of  the  compilation  (Table 
8).  but  the nnaltafad dalaaiaihrrirtttaarta*** «^  "^1  , ,  „  ,  in«,  ,  i„i4 
The  average  length  of  tka  wafM  par  7««r  aajr  b*  «rom  Table  8  for  IWS  to  1914. 

Inclnalve.  and  are  given  In  IMHa  » la  artdeat  tkat  aa  taereaae  began  almost  at  the  Inception 
oftSe  i^rd..  -rae  Toyagea  latriaaid  «J  tla^  to  m^tli  batwaaa  IWH  and  1014 ;  1.06  tlmea 
het^^n^  and  MIS;  aSTalHHrt  W  tto«  batwa^i  »»  ««*Mtt4.  «J~«"ii»"L^"-^ 
much  within  the  true  rate  of  dq>letlon.  baeaaaa  It  daaa  Mt 

cargoes  or  the  use  of  new  bank^  and  tbat  tha  ttoM  vast  to  paMtog  oirtward  Uid  toward  baud 
has  not  Increased  In  due  proportion  to  the  rematodar.  *  .v. 

By  comparing  the  monthly  average*  «»  wlUi  tta  v»m,  tt  nay 
are  much  longer  during  the  winter  Bwntb*.  Tha  ^'!Tai 
1008  to  1014.  inclurive.  are  glv«i  to  rtMn  10.  ahowtoi  tbM  tito  Tajragaa  to  Uxmrj  mm  t»  < 
aa  loac  aa  theae  to  line.   («e«  alaa  Table  7.) 

TaMo     A««nw*  JTaarter  vt  B<mn  per  7oiw^. 


Ten. 


1902 
1MB 
UM 
1006 
1906 
1907 
liOB 
1909 

mo 

1011 
1012 
1013 
1914 
USB 


Jan. 

Veb. 

March. 

ApHL 

May. 

288 

254 

204 

... 
120 

164 

237 

216 

172 

104 

139 

223 

246 

283 

162 

168 

255 

227 

108 

188 

130 

339 

306 

297 

210 

192 

334 

420 

314 

281 

217 

318 

306 

272 

107 

142 

420 

302 

207 

360 

267 

B14 

366 

288 

207 

268 

528 

400 

xn 

209 

267 

800 

872* 

383 

324 

324 

444 

400 

360 

300 

246 

•  •  • 

284 

Jam. 


155 
80 
156 
112 
154 
210 
174 
212 
260 
246 
288 
262 
298 


Jaly. 


146 
117 
153 
163 
160 
161 
161 
228 
250 
266 
372 
201 
260 


108 
115 
151 
187 
101 
160 
260 
164 
288 
280 
372 
327 


Stpt. 

Oct. 

Not. 

Dm. 
• 

00 

ir.7 

214 

221 

136 

222 

270 

218 

143 

275 

307 

223 

177 

217 

343 

206 

181 

250 

214 

270 

212 

250 

258 

351 

216 

210 

246 

202 

217 

333 

344 

362 

272 

344 

376 

413 

301 

332 

800 

384 

828 

368 

410 

480 

350 

410 

626 

410 

356 

560 

504 

428 

302 

402 

•  BvppUed  liy  avwaglnR  tb«  months  to  either  side. 

TaWe  9.— Annual  Average  of  Bonr$  per  Yopage. 
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r«Mer  l».~Awm0e  Kumhtr  ut         prr  r«|Mv«  fur  (m*  JTmM.  ckMrtiw  CmmmmI  r«<«Mtai. 


Tmt. 

lu.  '  rib. 

34a  rck. 

AprIL 

Jaoe. 

-  -  - 

July. 

An*. 

■•pt. 

Ott. 

Not. 

Dm. 

lOlKt  to  1014 

304 

333 

2H4 

230 

200 

103 

206 

216 

Ml 

m 

300 

1 

837 

(«.)  Tmm  Tn»«  Mwrr  n  Tmmm.  a*  nmrAaiB  wwii  th«  otbmi  Pa»m  w  nta  Tvtaot. 

In  Htu(1.rlni;  the  tlni.>  H|K-iit  In  flNhlnR,  tbo  dnyii  ou  wblcli  itrar  was  run  w««  rtgarM  M 
rt.slilnK-tlni.\  iMKl.  exproHspd  In  hour*.  Rre  given  in  Table  !»  ■■  avenitw  for  MCh  noath  for  tlw 
r.>«ppc>tlve  vossolH.  Tlip  latter  are  dMlgnated  a*  in  Tnlile  57.  As  tB  tte  timtlMnt  of  tb«  iMftll 
of  tht>  ro.vnK(>i«,  and  fullowing  the  mine  procedure,  tbeae  data  af«  eomelMl  Md  ooaMMi 

form  Tntiie  11. 

The  thno  xpont  In  c>i>tflininK  n  certain  amonat  of  ettA  In  yariowi  yaara  ataoaM  mpmaaiit 
fairly  the  rpiatlvt>  variation  in  ulmiMlance  duliig  tboae  yaars,  Imt  It  BMy  not  te  aa  arMant  «• 
first  considpratlon  why  the  length  of  the  roragca  aktwM  not  do  ao»  and  in  Uet  riMnM  ntf 
widely.  The  voyage  in.  however,  utillaad  in  doing  aevwal  tWnia  aamaly.  paariag  te  aai  IMai 
tlie  groandd,  flxhing.  nod  in  anapended  opmatiam  darlag  tbsaa  tiaaM  wImb  tad  wfmOm  pmaato 
Ashing.  As  has  iieen  indieatad,  tiM  fiaaaaga  to  aad  flma  tta  baAa  ia  aot  aat^-^  to  tika  atek 
of  the  weather,  lieing  aceoavlfadwd  throogb  the  iaiand  atraita  that  Iravena  ttw  eoaat  Haaoa 
the  time  thus  consumed  doea  not  iacraaaa  aara  ia  naiioMo  to  a  aieawlty  tvt  tiaTriliiw  te  mow 
distant  twnlu.  TiMt  Umt  m  aeeoaat  of  bad  waatkmr  la,  howam,  hwt  during  tlw  ttaw  apant 
on  the  baaka  or  la  tba  adjacwt  barboafa.  aad  aatanBy  fonaa  a  dedaite  proporUoa  of  the  total 
time  thna  spent  wb«i  araiagaH  fM  a  aaltaUe  ptOoA  are  eoncatned.  Aa  tba  time  apent  on  tbe 
baaka  la  depmdent  atdeir  en  Um  aeeaaaity  «f  oMatailw  s  oargo,  an  the  good  waatber  ia  attUaad 
ia  flabteg.  Hence  the  Uaw  loot  oa  aceoaat  atht  waaUiar  la  aa  deflnitely  rrtatad  ta  tk^.  -vm 
In  flaking  as  the  cilmate  U  stable,  and  most  Inmaaa  is  the  same  proportions. 

Ia  TMa  12  la  tte  last  two  eotaauia  are  presented  fbr  tbe  sereral  yeai»  the  average  time 
flieirt  per  royag^  on  the  ftAlng^ianka.  and  the  percciitace  that  It  forms  of  the  nverage  longth 
of  tbe  rojragee.  It  will  be  aeen  that  between  1904  and  1014  the  time  Increased  two  and  thrce- 
qtMrter  timcak  aMaewbat  foater  than  did  the  average  length  of  the  voyagcn  an  Indicated  l>y 
thecolanui  of  peiCMltagea.  Aa  exaoriaatlon  of  tbe  fonr  winter  montbN  and  of  the  four  i>nnimer 
BMMItha  In  the  same  table  sbowa,  however,  tl  -t  the  time  spent  flshlp?  in  xninm^r  has  increasetl 
with  great  rapidity,  approximately  fonr  tIni.  N  between  1!I04  and  ini4.  while  it  has  not  increased 
thus  In  the  winter.  Altbongh  tbe  actual  hours  per  voyage  have  Increiised  to  twice,  the  iwrcentage 
does  not  aeem  to  have  altered  radically.  It  Is  evident  in  that  case  that  n  portion  of  the 
Imporeriahment  of  the  banks  would  evince  itself  through  a  more  rapid  decrease  in  the  yield 
per  voyage,  Table  .  and  on  page  S7  It  Is  proved  that  the  average  weight  of  the  winter 
cargo  Is  deci  <lng  much  more  rapidly  than  that  of  the  summer.  In  this  case  It  Is  obvious 
that  the  wlntrr  a<onthi>  bare  becotse  incteaaintfjr  anmofltable  la  eiHBiNirlaim  with  the  naMlnder 
of  the  yea.. 

In  accordance  v.  Ith  wDf  h.is  been  said  concerning  the  time  l-wt  on  account  of  bad  weather. 
It  niny  I.e  seen  Unit  there  is  also  an  Increase  In  the  ..me  siwnt  otherwise  than  In  Ashing.  Iii 
Table  l.l  the  hours  spent  In  fishing  have  been  subtracted  from  the  length  of  the  voyages,  consider- 
in:;  the  averages  for  the  four  summer  and  four  winter  months.  This  gives  the  time  spent  In 
r'.isna;,'^-  to  :tiid  from  the  lianks,  combined  with  tUiit  lost  ou  account  of  bad  weather.  Aa  little 
time  is  lost  ou  account  of  iad  weather  in  tbe  summer  montba,  it  is  possible  to  arrire  at  aoaw 
meaanre  of  «tet  la  loat  oa  aeeoant  of  ianaaaad  bad  waather  tartag  the  wMer.  aMtoogh  tbe 


•  <^  ft 


SrATianci  or  lUuac*  fteanv  in  rAcirtc. 


It  wtt 


time  taken  In  ending  tbe  banka  ta  V- — .   _^   i 

be  dlattnril»>>ed  from  the  other.  Tke  wawltaat        ••■*••■'■•'*"•  ?* 

obtained  by  lubtractlnc  th«'  Hvurea  In  the  aeeoaA  eehM  ftW" 
notkwd  that  the  Increaiie  nhowii  l.y  thU  I*  nliuoal  tka  aaa*  M        •*  ^JVi 
■anie  montha.  the  time  for  IWH  being  to  fhiit  for  1W4  aa  r01mt»  »  """"J 
accordance  with  the  expecuilon  ■*  noted  In  ibe  tecooS  paragiivk  9t  twa  aar 

It  In  evident.  In  fact,  that  dur>  :g  the  winter  tb>«  la  not  a  my  txmt  ^. 
the  rate  of  Increnne  of  'he  length  of  the  voyage,  of  i>n  tima  "P**^  i^HL^tlm  Z  ^ 
lint  on  account  of  l.Bd  weather.  Kor  the  |ierl<Kl  from  180S  to  MBB.  Umun,^m  ^ 
averaged  2«.'-'  i«er  cent,  of  the  length  of  the  voynge*.  and  for  ttm  pwftod  ^ 
per  cent.  For  the  wuue  im  tUkI*  the  H»hlng-tlme  wan  and  48,4  per  aart.  IW^!""^  ««  »g 
lengths  of  the  vovngi-x.  Thi-w  rtgurea  are,  of  c<»un»o,  approximate,  but  eontraat  mmmar  mm 
tboae  given  for  the  »uwuier.  If  n  rewmm  U  nought  for  thU,  It  la  neceaaary  to 
.teaming  radlun  of  tte  vei.«elH.  the  preservation  of  the  Itah  on  the  Ic...  and  the  ««•««*' 
It  ia  entirely  prot«hle  that  the  tlMhlng-thm'  would  1*  lncre«He«l  as  much  ai  iKiaalbW  to 
tlw*«reai<ed  yield  If  auch  a  coiiriw  were  ihmwIMc  or  proHtalile. 

There  U  everv  reaiion  to  believe  that  the  length  of  time  coniiunied  In  paaaage  to  and 
thttanka  baa  IncreaHcd  greatly  In  r.*ent  yenrn.  a»  will  l.e  lndle«t«l  In  the  section  dealliw  With 
tko  *httt  la  the  flabing-Kroauda.  Thla  U  perbapa  more  particularly  true  of  the  winter.  M 
liil«Ho*oBtto*Mt*ot«i«o««»r  wWl"***  «•  ofcet  el  ttio  Witt  ho  uuHMitifl 


■o  (Matrllinthlll  O*  th»R  eoooldering  the  nverage  for  all  the  complete  years  In  Table  11. 
J  that  la  the  fkm  anmK  i«onth»  npproxlnmlelj  .-.l».a  per  cent,  of  the  time  was  «iH.nt  In 
MM  Md  40;T  per  WUt.  ta  »e«*lng  the  ImukH.  In  the  four  whiter  months  m  i^r  cent,  of 
OmUM  ttaw  «Dr  tho  voyw  was  s,*i»t  «u  account  of  lncreose.1  bad  w-ather,  46  1*'  «•"»•  " 
MilMtmltl  M*  em.  te  INMBage  to  and  from  the  grounds.   However.  It  U  evident  In  Table  IJ 

ttetao  Bimtago  of  tiao  wwt  IMlIng  In  aommer  Is  Increasing  rapidly,  and  If  data  for  1013 

iuSSa^mZS.  tho  OforiMIO  time  vent  flahlng  In  su  amer  rl«>.  to  .B^»  per  cent  of  the  toUl 
fwrOwTOfOfo.  fa  T«bJe  14  tho  pi«e»t«fo  of  Uioe  apent  tatohing  eocb  uionth  ha. 

bwn^IleSlIlSfto«d.t.«.^  ThtoowmtomwH—t 

iS^^I^  K  to  oftAHrt  that  tho  ttaM  por  tn^as*  to  oot  an  ade-mate  measure  of  the 

depletion  of  the  b«dt.:  twr  to  tho  fchtartUi»  P«r  T«9on  for  the  w«»te J*"^  jn-t 

foTthe  summer  to  shown  to  be  more  neorly  .de<n»te.  Th«ro  ^J^JT^^^'^J^'^^ 
prevent  the  llKhlng-tlnie,  either  in  winter  or  summer,  in  eenJwKttoa  «ho  jIM  Mqwaaaas 
In  the  aveniKi-  cargoes,  being  considered  aa  giving  •  eorwet  asaaMm.   (•eo  pact 


raW«  tl.-Avi:rage  Number  of  nomn  per  Fomiw  $P»m*  la  FtoMaf.  MmUk$. 

Ye— el  FaHaHo*. 


Vofred^  /or 


TfaK 


looe 

IBUS 

vm 

lOOfi 
1900 
lOOT 
1M8 

1000 

1910 
1911 
1»12 
»13 
1814 

ino 


Vfb. 


Msrch.  April 


May. 


Jnae. 


122 
1(10 
123 
1.17 
117 
179 
161 
190 
142 
270 


m 


100 
101 
137 
137 
129 
i:iB 
173 

m 

186 

230 

807 
312 


118 
90 

118 
H.l 
129 
120 
179 
218 
185 
198 
298 
220 
288 


4<l 
101) 
101 
1-17 
126 
113 
186 
190 
175 
234 
142 
312 


82 
02 
82 
85 
85 
129 
95 
117 
ISO 
212 
200 
183 
276 


68* 
46 
82 
.'57 
95 
120 
91 
114 
155 
108 
2(M 
214 
216 


Jaly. 


AOS. 


Sept. 


Dec. 


55 
54 
91* 
84 
85 
92 
03 
119 
164 
147 
264 
216 
216 


66 
101 
110 

88 

74 
124 

88 
189 
209 
20t 
270 


76 
06 

loe 

128 

lao 

128 
144 

162 
175 

207 
200 
264 

210 


ISO 
106 
164 
123 
129 
111 
191 
177 
186 
184 
219 
228 
364 


124 
82 
112 
123 
124 
*T 
108 
182 
177 
181 
181 
166 
216 


112 
68 
100 
82 
118 
128 
147 
219 
164 
1T2 
264 
232 

aoo 


•  MwMat  kg  aveniM  «w 


«««hei 


Vwr. 

l^^^tf             jKBfl>9  l^^fc 

81 

175 

W 

188 

80 

68 

1S8 

.  70 

64 

lis 

Bl 

m 

106 

107 

S3 

180 

77 

I 

148 

«8 

238 

120 

! 

M8 

MB 

.8 

Ma 

10* 

•  •  • 

•  *  » 

« 

•  •  • 

•  •  • 

at 

TMI*  H^otmrt^  of  Umftk  vt  V«|M«M  CM  Time  tyml  WiOtktt  Ivt  iU  Twnn*  Inm  im 

M  nta  fUMtutn). 


Aprtt 

Mr. 

Sept. 

Oct 

1 

Hut.  I  Dm. 

T>>iiith  of  Tojam  '  346 
Fiihtnrtime  . ...  :  ISO 
Per^ce^t  (pent  |  45.0 



321 
146 
45J( 

265 
150 
S&6 

224 
122 
B«Jl 

103 
110 
57X> 

177 
100 

181 
98 
044) 

188 
108 
S7.7 

218 
130 
00.6 

282 
IBS 
310 

817 

m 

4U 

821 
147 
4M 

(4.)  Tmm. 

In  mulytlng  Ihc  cause  of  the  lucreasc  la  the  length  of  the  Toyage  and  of  tbe  moatei  Ifew 
fakM  is  Mtag,  the  flnt  actor  to  tie  met  witb  is  natnnlljr  tlM  yield  wiiicli  la  obtalatA  IH  tt» 
worii.  As  kM  tata  tmrtait^  wHatetd,  tt  «h  pifftH  to  oMXa  date  oa  tftk  liMm  «r 


IN 


a  n 


(•■InUatliig  tlw  amai*  yMd  vm  aluito  of  iNr  BaML  »«jr  Mklag 
.uccMalv*  mw.  In  «•  lofi  th«  ytoM  !■  •»  tUhw  of  both  of  two  wmju,  tm  MtMl  wwta 
..f  tte  mHbtr  or  to  Mtlmotod  wel«lit  of  iMi  MMbt.  Tbo  wolgM.  Mtaralbr.  to  \mm  accwftto 
IB  wpanto  tiMteMM.  b«t  tlwro  to  do  mnoa  wbjr  It  sboald  Bot  bo  Mifletoatlir  Mcnnto  wbas  • 
gnat  many  neordi  nio  ntUtood.  In  ordn  to  toat  thto.  tbo  toga  waro  earofnlly  aiaminad  for 
veyagaa  ft»r  wbteb  tlw  latal  aartnMta  waa  ilran  or  wbaro  It  waa  poaatUo  to  Ond  tbo  aatlmatod 
r  >ll  tha  wtcbw.  and  tbna  to  arrira  at  an  MtliMtad  walgbt  for  tbo  earao.  Tbcaa  waro 
•at  iwtunfl  wttk  tbo  aetnnl  wolgbta  fMr  wbteb  tbo  flabornon  wm  v*)^  Conatdartu 
» to  MWttr  a  cartalB  auMiunt  enltod  from  eaeb  rarso  and  not  rtekonad  In  tbe  final  UUjr. 
tba  aMfeMrtM  an  fairly  etoaa.  DUtarant  porloda  do  not  abow  any  changa  In  nannM  of  variation 
of  tbt  wllHH  M  It  to  ptoln  tbat  tba  daU  ara  accoptabto.  It  abnntd  ba  mantionad  tbat  tba 
" ■MS"  Aihi  ftt  wbteb  tba  man  wrro  paid  bnt  a  portion  of  tba  prk^  of  large  flab,  ara  Imlndod 
la  dw  tanr  taW*  «» l»»towlBf  tabla^(ia)^iiiirtyjj«^i^^  walgWa  lakMi  tnn 

and  iletital  Wtlfltf  tt  Cirfili. 


115,000 

i.ia.oa» 

8<»,000 


mm 

110.000 
7B.00O 
01,000 

130,000 
M.000 
70.000 


101.000 
1.17,000 
6»,800 
iei.93S 

in,eio 

78,470 
113,600 
TI'.tMS 

muo 

ITMIS 
106.000 
83,740 
1094100 
134,000 
SIMS 
61J120 


80^ 


248.000 

183,000 
80.000 
03.000 


oaooo 

78.000 
142.000 
116.000 
119.000 

70.B00 


87.884 
J04.100 
348,060 
178jn0 
86.080 
61,000 


BB,000 
74,770 

144.,'<10 

mi3o 
mno 


1,703,040 


1,008.000 


1,0«S.874 


Aa  to  ftT—  ta  «ka  tabta^  tha  wtottoa  of  tba  aatimatao  from  tbe  actual  welgbtx  la  not  Urge, 
aB<  te  M  caaa  ao  «toMt<!  oa  to  tevaliaato  tba  eompartoona  made  with  tbeir  aid,  in  wbteb  tbo 
)  is  ytoM  aar  atoua  to  A***  to  ba  aa  Mgh  aa  70  per  cent,  in  ten  yeara.  Tbe  degteo  of 
r  altalaat  to  ftu  trr  ttta  gictlili  imad  tka  flabemMm  In  lodging  tba  walgtatii  of  tba 
»1m  Ml  arat  on  dory  raaaato.  tbrowa  tato  "dMcbora"  on  the  aa  they  are  uken 
frao  ttM  «oftoa.  Thaaa  "  ehwhm"  aio  pawi  tanmi  by  parUt'ooa.  ptor  ebeek  tbe  ilidtng 
rfSa  ■afcarawia  Oia decL o  i  tba TiaWl  ttW*  baroa  ttit  mr-—  ihe  flahennen  aoon 

baeoma  iwW— ♦  ■«  tta  mnftier     pawia  to  n«Bli«i  to  ffi  thaaa.  and    as  are  ablo  to  arrire 
.ttboetol!r«teatoaM>t.dluthalrh«i.  iha i-rtrtd to atarttorly  divided  tatoaaett^ 
pena,  and  tba  itoharman  who  place  tka  irt  oo  Om  too  afo  atrte  to  trt  very  «toaa»  what  waliht 
of  flab  to  In  eadi  of  tbaaa.  H  to.  fima  thaaa  two  mmm.  pnltHi  to  tam  •  IbWr  aoewato 
Judgment,  for  It  to  oat  lo  reaUty  aatlmatlng.  bot  tattaa  i 


04I 


Nstbntar 


The  rate  of  decrease  In  weight  obtalnwl  per  akate  may  ho  la^nad  ftom  TMdo  IT.  wh»  to 

derived  from  Table  16.    (See  Tabte  0»  for  detalla.) 

averages,  Ito  yield  tn  11)07  wns  2.13  Ihuea  what  It  -wsn  In  lOM,  a  peiM  of  Sn  ™^ 
omttlfUad  by  a.  glraa  4J6  ttmea  tm  a  porlod  of  tan  yaaw.  Tbo  ottar  two  iifilo—i  a*  » 
Im^^lim  tha  weight  par  Ham  la  ttOT  ta  ba  M»  anA  SJf  thMB.  lawiiUitly.  wh"t  K  w»  l« 


r 


B  84 


Hmarr  «r  tmt  GoitMiaHom  or  FiRHnin. 


l»tf 


1814  trmt  jTMn  tetor.  Tkla.  «v«nae4,  w«akl  iBMcst*  for  •  p«rM  o(  tat  ]r««s  w  Initial 
we^t  of  Aril  487  tiiM.«  tbo  ttwU.  A»  woaM  lie  n|weMi,  tlMM  two  nMlta  tat  a  partod  of  tM 
mn  riigiitl7  enwctf  tlw  agtam  obtalMd  1^  cvrnMnrteff  tlw  time  apwt  flaUnc  in  nHmner,  whtefc 
wu  betwaan  841  tiOMa  and  4.  One  a^M  aaMljr  ei^ia  tlUa  diaemMBey  bjr  eoaaktoring  tiia 
Muatlcr  eargoca  reqalnd  in  tte  later  jrcars;  and  the  daeiaaaa  in  tka  length  of  the  skate,  whlefa 
if  apidied  in  iwoportion  woald  rcdnee  430  ttmea  to  MO  (tet  pa«B  92).  It  ia  arMtont.  thm,  Oat 
there  l«  In  the  yield  per  tkate  a  troe  index  of  the  im>doctl\-iti  of  the  banka  in  general,  when 
the  we  of  new  banks  and  all  the  modifying  factors  are  ineludad  without  being  discoonted. 

Tiie  anionnt  per  unit  of  gear  waa  mneb  leaa  in  winter  timn  in  snmnier,  aa  afaoam  ki  Tatdea 
18  and  10.  being  in  January  about  iialf  of  wliat  it  waa  in  July.  The  atgnllkaaea  of  tbto  will  ba 
di*cu!<M>d  Inter,  althoo^  it  ia,  irf  conm^  erldent  tint  it  la  of  great  laqiortattee  In  aonaidartng 
a  dose  geusun. 

T«bte  tt.—Weitht  of  Httltbut  cmifkt  fer  8Me.» 


Year. 

Jan. 

Fell. 

Uarch. 

April. 

Ma.v. 

3uw. 

July. 

AUgDSt. 

Sept. 

Oct. 

Nov. 

Dw. 

1!XIU 

... 

1.-107 

1.000 

iSMi:; 

V.Mll   

liii 

limn   

litiif.   

:;: 

mi 

iVri 

4:t.s 

(>4!» 

•M 

(iSO 

4.5:{ 

1!MI7   

.•iio 

4.s:! 

.-si; 

5(17 

51('> 

47;{ 

4:m) 

:!l(l 

(MH) 

4.54 

.124 

.".(IS 

4Sli 

71(1 

4.54 

,5S.S 

'.•10 

412 

257 

I'.Mlit   

l.Sit 

•£17 

."fc'iS 

4fCi 

r.:!4 

4.5(i 

'.'11 

101 

102 

soo 

•.m 

346 

til)) 

5.5(i 

not) 

im 

l»ll  ,  , 

H02 

354 

200 

27»J 

.5:17 

(K.'7 

:tiii 

:ar, 

•■iT2 

•-•41 

22(1 

2i6 

liii:; 

145 

i:ts 

2(H» 

•-'l'.! 

•J44 

:!14 

■JS!t 

:Mi7 

2-.tt 

Km 

i:to 

122 

liti.t  . .  . . 

117 

l.'.l 

::(ii 

L'(Ci 

7S 

m 

171 

!)!) 

M4 

115 

1!IH 

!!.", 

1(!!» 

l-_ti 

DMi 

1'57 

i:u 

i;mi 

li5 

120 

(H) 

»T 

iinr,   

142 

1.18 

1:18 

111 

•  Thne  anngm  are  iMwd  on  th«  indlrMiBil  catehM,  sot  oa  tb«  amacM  tot  aaeh 


Table  17.- 


-WcifM  ca»0kt  per  Sktite,  tkoirkto  Avtmpeit  /or  taek  Ptriodn  a«  nrt  te«t  eoaiparerf. 

In  Table  18. 


Whole  Vcar.  Jan.  to  May  (inc.).    Slajr,  AoK, 8e|it.,  Oct. 


*  Data  tor  4nlir  •applied  "bf  aTenctag  Joae  aad  Augsat 

Table  IS.- — Rf'fiwjnnl  Flmliiiilinii  i:i  Wi  iiihl  i  nnitht  in  r  si,-iiti:  hii  Munlhx.    Fimn  Table  tt. 


Tear. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Auguit.  :  Sept. 

i 

Oct.  j  Nov. 

Dee. 

UMIT.  1008. 
1»12 

242 

200 

334 

3n 

328 

4.10 

401 

417 

376 

328  1  .132 

2U 

0  Om.  S 


0VATimc«  or  Haums  Wvmmr  iw  Pacific. 


8  » 


rsM*  Jf.   ffMgnfT  f*»e<lMrt*Mi  of  W<NfM  caii»»l  P«r  ContratHng  Averages  for  Sto- 

mmmM  Periods. 


WlBtor. 

440 

294 
ISO 
106 

471 
463 

276 
106 

To  compare  .vlth  the  yU-id  per  skate  a«  shown  hy  the  total  catch  on  the  IhWiit-Bromid*  the 
Yield  for  a  Umlted  area  waa  coun>lle(l.  thus  ol.vlatlng  the  result  of  the  use  of  new  tank*.  (H« 
Table  60  ft>r  detailed  records.)  The  tanks  found  hi  Hecate  Strait  (Areas  II.  and  III.)  and 
tbow  off  Qwm  latand  (Area  I.)  were  combined,  ntlllring  the  same  methods  as  were  employed 
hi  equMw  *rta  tnm  dUrerent  vessels  (»ce  pane  7lt).  In  ueneral,  the  same  results  were 
obtaiMd  M  «W  tte  awn  ewplete  record*.  .hawUiK  the  sharp  seasonal  variation  and  the  constant 

m  combining  the  data,  tbe  e(mm***it0  ytoW  per  rtmte  wa.  obtained  for  the  three  banks. 
This  was  do.»  by  utlllalng  tl>o«»  ncofte  wMeh  ««•  rf«at«i«H»  tt»  sums  records 
«lvlnR  what  Is  presumed  to  be  the  nearMt  iadlMtkMi  of  tto  eoBlMrtlTe  ytoW.  Tboa  the  nuua 
of  records  on  common  dates  were: — 

Qooie  Idand  Banl-s  (.Moa  1.)  _  *'^^ 

Bom  Wt-BoaUla  Banks  (Area  II.)  B>B72 
East  Coast  of  Queen  Charlottes  (Area  IH.)  &9tO 
Rose  Splt-BonlUa  Bank*  (Area  II.)  W8B 
Aeeoi«B»  to  tteee  prop^ttol*  the  yleW  «rf  the  Goose  Island  Banks  should  be  to  those  of 
the  East  coast  of  the  Qm«i  Chartotte.  m  2.4W  h  to  MBS.  '"^T  Ir^lTs 

„erween  these  two  areas,  and  thee.  ,»r.  the  proportkM  of  2.480 1„  M32.  mt  « 
i,„,K.rtance.    If  we  consider  the  yield  of  the  Boe.  "r^l^  Shta 

,:oose  island  would  be  0.7I».  and  that  from  the  Bart  Co«t  of  the  ^^^^^  J^.^^^ 
relative  productivity  may  l,e  the  result  of  the  dlffereDce  hi  *  SlTS^ 

,h.  ..«nk  to  support  «sh.  which  Is  the  same  thlnB  In  the  ««.  «r«««^'  ^tJ^Sli 
leadlnK  supposedly  to  a  sIow.t  growth.  In  view  of  the  depleted  (Mrtltlon  of  the  hMka  ft  *• 
dUBcult  to  see  how  com|K-tltlou  for  food  could  effect  the  relative  stae  very  greatly. 

Eaminetlng  this  difference  in  productivity  by  multiplying  the  yield  from  each  ^  > 
dnlvad  from  the  pmimrtlons  Klven  above,  the  data  Riven  In  Table  20  were  obtained.  We 
,i„,n,-fi  |.  1^  „  evidf  ,  as  In  Table  10.  and  the  seasonal  fluctuation  Is  also.  By  craVKW 
STTStli^  nnder  1014  with  the  .ame  months  In  1!K)7  and  1908  (nee  Table  20)  and 
otaervtag  the^*te  of  deerea-e.  It  I.  .een  that  the  catch  In  the  earlier  .vears  of  a  ten-year  perU^ 
wo^i«««tlTrty  4.4  ami  4.n  tim..  what  It  would  be  In  the  later,  and  by  conH»rlng  1807 
Tt^oSnSw-r  to  b.  4.71  tlmaa.  <Wh«.  modUted  In  accordance  with  the  decrease  to 
i^?f  skaTthi.'nald  be  KIT  ««...)  «  «.  eHae«t  that  thi.  ratoof  *j^etlon  Is  somewha 
n.ore  rapid  than  the  rate  ft«nd  when  all  the  avallrtla  rMN«k  «»  »ed  without  correction  for 
ZdlfferTnt  banks  (4.26  to  4.37).  but  thi.  woiM  he  M  wm.  «m«^  onpage^ 

th«,e  banks  w.re  exploited  until  It  paid  to  go  fhrther  *» '^."".'^  !^  ^r^t 
„n  only  when  It  i«ld  to  do  so.  We  may  consider,  th«l.  the  menoM  ^>^^^'*ZZ 
decrease  for  the  whole  Hshery  and  that  for  the  seimrate  bank.  a>  a  metrai*  oC  »e  greater  <ntll 
the  latter  are  subject  to  .m  account  of  their  iwsltlon  and  characteristics. 

It  would  appear  that  the  rates  of  d.i)letlon  as  found  to  the  several  ways  aweewlrtent  aad 
«rt,U»tlaIly  corroborate  each  other  te  weh  «  eil-rt  thht 
■ivrozimatt  eerreetneaa. 
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Table  20.~Wcight  of  Halibut  caught  per  (Skate.   Corrected  for  VaHatloni  in  BoHk  ProducttvUf. 


y««r. 


Jut.  I  Feb.  I  lUrch.    April.    Ilajr.  Inn*.   July.  Aniust 


1002 

iwei 

19m 
19<t7 
lOOS 
100)1 
1010 
1011 
1012 

tm 

1814 


1  ... 

333 

1 

•;; 

258 

30R 

413 

486 

483 

•410 

286 

33S 

330 

328 

225 

514 

680 

212 

302 

230 

504 

403 

419 

111 

170 

363 

82 

375 

IftS 

247 

428 

405 

131 

121 

205 

101 

203 

M 

110 

181 

138 

76 

8» 

U4 

170 

aoo 

isi 

163 

S51 
856 
449 


283 
212 

130 


8«pt. 


t.oaB 


1,080 
246 
382 
246 
500 
320 
181 
188 
130 


Oct. 


Not. 


Dm. 


1,085 

233 

201 
•343 
210 
63 
208 
230 
198 
70 
97 


■S24  I 

...  i 

701  i 

430  I 

383  ! 

108  I 
106 
06 
136 


342 
322 
206 


154 

02 


•  SnipUed  by  averaglni;  the  adjacent  montha. 
Table  St.— A.  AvcragcK  of  the  Years  1901  and  t90S  ;f  Table  20.    B.  .ivrragen  o;  t:e  Yeart  1907. 

1908,  1008,  and  1914. 


!  ju. 

March. 

AprU.  1  Majr. 

i 

.Tone. 

July. 

Aosuat. 

a«pt 

Oct. 

Not. 

Dk. 

272 
213 

374 
272 

408 
290 

429 
88S 

aes 

807 

4»8 
868 

KM 
•  •  • 

402 

2B8 

281 

401 

The  weii^ta  at  tbe  cargoi.*!  iaiulcd  are  of  primary  Importance  to  fishermen  and  dealers,  and, 
taken  In  conjnnctlon  with  the  lensth  of  the  vo.vaRes.  Indicate  to  them  the  condition  of  the  fluhery. 
Hence,  althoufth  It  must  l,e  tnidcrstoo<l  that  they  do  not  give  an  adequate  Idea  of  the  actual  state 
of  affairs,  the  data  oliUilned  concerninR  them  are  of  considerable  Interest.  (See  Table  61  tor  tiw 
records  unmodified  fi)r  vecsel  dlfforencos.) 

The  constant  decrease  in  the  averaBe  weight  of  the  cargoes  is  shown  in  Table  23,  deiiT«d 
from  Table  22,  the  data  from  the  different  vessels  having  been  combined  (page  87).  The  amafa 
for  l!tl4  Is  seen  to  be  silglitly  more  than  a  half  of  that  for  1805,  ti«t  that  tm  1814  la  aot 
complete,  iacking  December,  a  month  when  the  yield  is  lowest  Oommttms  tha  waaumt  and 
winter  months  of  Table  23.  the  decrease  is  seen  to  be  leas  In  tbe  mmmiir.  due  pertaps  to  tta 
effect  of  the  Increased  l  ad  weather,  «r  peitepa  to  ('<«  Kailtatiea  <tf  tte  vonfla4engtk  by  tfea  bw 
steaming  radius  of  the  vessels. 

It  is  interesting  to  see  how  far  this  rate  of  decrease  of  tbe  eaffsea  wBl  oplala  the  frmf 
ancy  mentioned  on  page  f^S  between  tbe  decn«M  shown  hf  the  yleM  p>*  riuito  and  that  ahewn 
by  the  time  siK>nt  in  fishing  |)er  voyage.  Taking  the  jreua  MOT  and  1»4,  aa«  eenslderlag  tiH 
averages  of  1014  for  the  several  elaaaea  of  data  as  tuUta,  in  teraw  of  wtiieh  tha  athrrn  — y  |« 
expceased,  «e  may  eoastnet  tha  tMamtag  t>Me:— 


Tsar. 

Catch  per  8kau 
(Wal^t). 

lishlDg-ttme  per 
Voraae. 

Cargo. 

1814   

1.00 
3.48 

1.00 

LOO 
1J» 

060 

It  nay  be  seen  thM  the  aOA  m  akMa,  aa  Indteatiag  tha  abandaoee  of  flah.  nraltiplled  by 
tha  ttaw  spmt  la  lUiag  pw  nqwt*.  la«eato  ammntiniateir  tha  alaa  of  the  cargo.  ThU 

•speetMiim  tot  the  eano  of  MOT  mmM  be  abwtt  1.76  ttmea*  that  of  1914,  whmaa  It  Is  found 
totwsby  tha»ctoaldato.«»ahof»^l,gtiaMa.  When  it  ia  conaidmd  that  Um  an  many  other 


•Hlhs 


taagOlaf  fha 


4 
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0u,Twnai  or  Halbot  Vmmmx  im  pAcmc. 
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(Mton  MiterUif  into  any  nich  calculation,  the  agreement  la  aatlafactonr.  an* 
tte  «MlittaI  comctne«i  of  the  date.  The  difference  U  not  as  great  a>  would  *f 
•MMfcom  the  longer  time  needed  to  handle  a  akate  of  gear  In  the  deeper  water  ntillMd  to  UUr 

'**L-DMteOT.  of  other  year,  for  the  aame  purpose  as  that  above  give  slightly  varying  reaults, 
„  J^Jb.  wniected.   It  wa.  found  that  the  cargo  of  1911  should  have  been  13  times  as  large 
^  5SyM«n«irt«d  of  1.1  times,  as  was  actuaUy  the  caae.  That  fbr  1912  ^^  ^J'^ 
0*  fcMti«*  ol  as,     was  found  In  compartwi  wWi  MflB.         *f  MM       ft»  !■■»•■••« 
•n*  iMiiiia  T«nr  ea  each  side  of  the  expectation. 

iTdMia  lie  noticed  that  the  comparison  of  summer  and  winter  yields  In  Table  24  shows  that 
tte  f  MA  tot  3um*r  and  Dwsember  la  be|we«  aw*o»teiately  a  third  and  a  fourth  of  that  for 
tiMhwtMnupcrnwtba.  TM»  la  c<  cwMMirHilii  Imftttaam    m  atiipiilnn  of  «  Ham  mmmm. 
r«M«  ««.— Trrt»IM  «tf  Caf»o«»  tmtded.  From  Corrected  Pta.  hatei  om  ToMe  «1. 


Jan. 


Feb. 


March. 


AprU. 


1002  .. 
ISOS  .. 

uoe  .. 

IM7  .. 
IMS  .. 

nw  .. 

1810  .. 

1811  .. 
1813 
1818  . 
1914  .. 
1916  . 


83.87P 
108,5* 
132,800 

43.382 

47.408 
70.492 
''7,000 

41,787 


140,620 
162.756 
182,167 
108.600 
63.276 
70.065 
114306 
81,900 

02,482 


100,112 

20&633 
133,160 
83.233 
106.232 
118.026 
1.38.576 
146,887 


146,862 
139,843 
127.325 
145,392 
158,268 

73,835 
14^230 
128,161 

87,884 


May. 


July. 


Aug. 


Oct 


124,840 
122,400 
161324 
127.206 
188,188 
162,647 
187382 


198,108 


188380 
178)000 
208,464 
122,463 
188,000 
221.407 
144,817 
218,478 
98388 
86348 


1902 


1808 
1807 
1806 
UOB 
1810 


162.400 
127.640 
164,670 

153..'i50 
107.178 


mi   '  172.521 


1912 
1B13 
1014 
1»U 


76,086 
118,400 
U43a2 
S83SS 


16U00 
177.68S 
167,633 
134,000 
122,066 
104.223 
146.963 
182,867 
124.098 
77308 
88308 


138.000 
120,730 
142,618 
104,100 
170.762 
106.405 
100340 
149,778 
127,078 
83,422 
77,815 


166.000 
90,706 
101,675 
100,000 
111,702 
113,610 
100,237 
128,675 


58,000 
28,065 


111,800 

78,847 

128.835 

113588* 

124,000 

143.226  ' 

82.100 

118.419 

84,485 

101.708 

72.630 

78325 

32,957 

100,433 

33,160 

42,oon 

28,447 

88380 

*  •  • 

•  Swl*^  tw  a*eta«tiw  aijacwit  aoatiM  tt  i 


Tan. 

 ■  ■ 

Wcl^t  of  Cargo, 
ABBaatAmaas. 

WeWit  tor  BIZ 
WiBtsrMoattas. 

Weight  for  Six 
Bommer  Months. 

148.174* 
144.417 

140.601 
129.440 
114,888 
112,441 
188.481 
100.622* 
98,688* 
77,480* 

t. 

106.484 
134.969 
14.1.740 
08.945 
83,291 
82.836 
99.938 
75,833* 
42.046* 
64.744* 

15».6e7* 
163,866 
187,441 
188385 
148305 
142,046 
169.923 
137,780 
126,784 
07,781 

iplMs  data.  •••  TUHa  S3. 
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Rbport  or  TBB  C^amiMiomBi  or  Vxmswmvu 


1916 


Table  i2). 


Year. 

Jaa. 

Kel). 

March. 

April. 

Mar- 

JOM. 

83,145 

115,106 

131142 

132,064 

177,773 

Tim*. 

JbUt. 

All*. 

8«pl. 

Oct. 

N«r. 

Dm. 

1906  to  1911  (inc.)   

lM.a80 

142.008 

BBI,8ST 

182,683 

IflOMO 

71,706 

(4b.)  Xpmbcii  w  Fmh  cAroRT  m  Tjiit  or  Oeab  amd  m  CAiea 


The  luiinher  of  fl»h  cauuht  iH>r  nkate  Is  ({Iven  In  Tables  25  to  28,  aa  takm  turn  TMda  (& 
There  Is  to  lie  .«<et>ii  the  constant  evidence  of  depletion  wlUdl  perradea  all  tiw  data  vtiUwd.  bat 
the  cnmparahle  ihtIimIs  are  couiewhat  imcnlar,  and  the  conplat*  jrcan  «U  fMkm  MOT.  na 
period  covering  March.  April,  and  May  to  aaailjr  eoaqMund,  aa  ta  that  containint  September. 
Oetoh«.  IVoveiiiber,  and  Deecaiber,  Imt  matter  of  tbaao  la  ezteaalre  enongh  to  giro  a  tkoronghlr 
rrilaMe  aTMage. 

OomparlBg  theae  tablea  with  Table  20.  glTlog  the  weii^t  per  skate,  the  aame  Tariatfama  aw 
lAown  In  mo  and  mi,  teaaltaBt  fran  tbo  heavy  oattiMa  reeotded  tnm  the  nawar  baaka,  aotahlr 
those  <rfMMire  from  North  Island. 

The  yldd  cantcht  per  skate  In  IJIOs  is  shown,  according  to  the  annual  averages,  to  bo  2.43 
times  that  for  1014,  six  jears  later,  which  would  lie  e<iulvnleiit  to  4.05  times  in  ten  years.  When 
\m\  and  1014  are  conipare<l,  this  «M|ulvalent  would  he  4.07  times.  Other  .veurs  would  Rive  for 
perl.Mls  <if  ten  years:  litos  and  1013.  .1.40  times:  1008  and  1012,  3.3s  tiines;  1000  and  1918. 
3.0(>  times.  Whichever  of  these  tlRures  is  nearest  the  average  rate  of  decrease,  It  is  evident  that 
it  Is  less  than  was  found  for  the  weight  caught  per  sk«te  (page  84),  and  in  this  /act  la  to  ha 
found  the  first  evidence  yet  given  that  the  average  weight  of  the  dsh  caonAt  haa  "^-^^  toA 
extensively  declined.  Whether  this  is  due  to  a  shift  to  Mw  Mtaf^Mnka.  w  ta  (^  to  an  aetnal 
change  in  the  impulatlon  of  each  bank,  will  be  takM  vp  latw. 

In  Table  28  the  Heaaonal  variation  In  nnmher  eai^  per  afcat*  la  ritown,  ttnt  fbr  Janoary 
being  al«mt  a  <iuarter  of  that  fer  Jnly,  whenwa  the  Snetaatkm  vt  wrig^  baa  been  Aowa  to  be 

a  half  (page  S6).  This  Indleatea  that  the  averaga  welidiit  «tf  the  lUb  can^  ia  beavte  In  wtetec 
of  whieh  fwther  proof  will  be  given.  ' 


ra«e  SS.—^ciram;  \umhtr  nf  Fhh  caught     r  Skate.  A  SMmmatlon  of  Tahic  6i. 


Ynr. 

Jan. 

Krti. 

March. 

: 

.\prll.  1  Ma.v.  ;  .luup. 

1  i 

Jul.v. 

AuKiiKt. 

Meiit. 

<vt. 

.Not. 

l!Hr.'   

lu'i 
Ke 

7.8 
7.8 
7J5 
7.7 
2UI 

si 

1 

32.0 
22.3 

26.0 
17.3 
31.4 
1.1.1 

0.5 
13.2 

7.7 

' ] 
17.5 

23.3 
22.4 
14.0 

20.3 
17.0 

17.0 

50.0 

20.3 
20.8 
30.2 
20.5 
20.5 
20.3 
1.1.0 

04.3 

mi 

30.1 

TJ.e 
24.:t 

2.S.0 
7.7 
8,.1 

.14.4 
Xl.!! 
19J) 
.10.2 
.15.0 
21 .« 
24.7 
l.\0 
8.7 

51.5 

4.S.0 
10.3 
43.2 
19.e 
•23.3 
21.3 

tn.i 

».« 
7.3 

.14.8 

0.1 
47.2 
20.:t 
12.4 
.12.6 
10.2 
l«.l 
5.7 
2.5 

31.0 

21.0 
17.7 
]i  < 

uA 

11.8 
4.5 
5.8 
3.7 

33.7 

31.4 
0.3 
0.:! 
5.9 
&0 
4.0 
HA 
4A 

lOtIo   

IWM  

1007 

21.0 
21.1 

i:i.5 

10.1 

.-..n 

10.2 
20.!» 
1.1.2 

14.7 

24.:; 

18.0 
11.5 

Nj; 

7.7 
13..1 
IIMI 
10.4 
!».4 
0.3 

inoH   

1!KI!»   

lltlO   

1011   

1012   

1913   

1014   

6  Qko.  5 


0rATicncs  or  Halibut  Fubmit  in  PAcine 


r«Ne  M>-il«wrav«  ir»mttn  •/  PUik  emug*  t  per  Skaie  for  Compmraite 

Table  SS. 


Taar. 


■lATcnWh 

]toMk,A«tll,llv 

=ss=smtt 

ST.T 

SBU 

10.3 

m 

23.4 

loi 

isi 

21J! 

10.1 

1S.8 

11.4 

21.1 

19.9 

18.6 

16.0 

16.7 

11.8 

14.2 

12.3 

ia7 

11J>* 

Its 

&4 

4.S* 

IMB 
190S 
1906 
1907 
1908 

loon 

1910 

inii 

1912 
1»13» 

iin4* 


•  Nut  complete :  «»r  Table  2!5. 

Table  21.— Avenge  Snmber  caught  fer  BUmte  tor  Se—am»  of  Mm  Monlkt, 


Winter. 

liNIO.  inOT.  and  1908 

.11.1 
14.1» 

Ifl..'. 

7.0 

1912,  1913,  and  1914  

TaHe  U^-Me—tmml  TarUHlo»  te  }fmm*er  •/  rtek  eamght  per  Skate.  Pram  Ta»e  tS. 


Jan. 

Feb. 

... 

March. 

April. 

Hay. 

Job*. 

Joly. 

Ancnat. 

8apt. 

Oct. 

Nov. 

Dm. 

190S  to  1912 
(inc.) 

6.6 

11.9 

10.1 

19.4 

20.8 

21..'! 

■2S.T, 

20.:{ 

25J 

18.3 

9.6 

5.7 

Aa  in  tbe  case  ot  tte  vriiM  at  Mi  «nM  per  Kkate,  the  mmAer  e««i^  per  ritate  wae 
reckoned  for  the  aaaw  thne  areca  («ee  pace  85).  The  taaidtaat  tma  dwws  ^tetkm  in  the 
aanie  maniier.  and  the  seaaoiuil  tactnatloii  ta  the  aama  degree  (««e  T«Ue  M).  In  fkct,  eadi 
todhMtial  baiOt  ahemd  the  mim  teadeactea.  tet  tb»  gmrter  mmber  of  ncoida  ttom  the 
esMMied  areaa  allowed  <rf  omm*  wtfferai  nenta  (ae«  Sfrcnd  »  ftw  the  wparate  areM, 

and  Table  31  for  a  slatfe  bank.  Boae  ^t). 

In  tbe  fomatlon  of  Table  29  the  aanw  aaeUioda  of  comettef  the  data  were  med  aa  in 
tfMttaK  of  the  w*l«ht  per  alate  <«m  p«»»  8B).  Tlw  atwaWaneoM  rteorda  torn  the  n«w 
yMM  the  foltowtoc  anna;— 
Tweatjr-Mren  reeoida  Bate — 

Boae  Hptt-BonlUa  (Area  11.)    ,1.00.5 

»Mrt  Coaat  of  Queen  ChaHottea  (Ot.)  3,tBt 

■-  mrtjr-one  records  gave — 

Hose  8iilt-Bonilla  (II.)   5.>535 

Ooose  Island  Bauka  (I.)    HfiH 

These  two  proportions  wnulil  lend  to  nii  px|)wte<i  proportion  of:  the  .vleld  of  Area  I.  la 
to  that  of  Arm  III.  as  2..''07  Is  to  2.ftV> ;  lint  the  actual  proiwrtlon  found  from  fifteen  records 
is  S.807  to  1.920.  TMs  ifl  not  nn  excesnive  variation.  By  reference  to  pntfe  s.!  It  ina.v  he  seen 
that  this  relation  of  hanks  in  the  reverse  to  that  shown  hy  the  weight  i)er  skate,  which  must 
indieete.  of  course,  what  is  really  the  case,  that  the  fish  from  these  three  hanks  vary  widely 
in  siae.  This  is  not  to  he  attrlhnted  to  the  effects  of  OepV  Hon,  whteh  would  leave  only  the  yonng. 
hat  to  aa  mrtml  dtN^resee  lit  the  nte  of  ?ra«tt;  tbr,  ««  hit*  bee»  sw»,  ttere  sr»  setss!^  aM* 


8  M 


Svom  or  vmm  Obmiumioi«  or 


ine 


M I17  arate  to  to  eni^  on  ttoM  b*^  wkm  Om  TiM  ta  iMi^  p«  rinto  ia  tt*  nMtBMt 
AHboogh,  In  Ttoir  o(  tk*  hmQ  aintar  o(  teeoi*  •raSaMtk  gnat  ripiMhniiMy  AmM  In 
attacbed  to  the  exact  flgBNa,  tba  mwMd  oritor  of  tk«  two  wfttili  •(  MwHilg  th«  TMt  BBT 
b«  grapblcaUy  iUHtmtiA  by  eipraaaliMT  ttea  la  ttraa  «( th»  B<-.ia  i^BoObt  Banka  at  a  Wit 


Am. 

WMght  ptr  Huto. 

MoBlMr  p«r  Ikat*. 

- 

1.0s 
1.00 

an 

The  comparable  periods  In  Table  29  are  averaged  In  Table  30.  It  la  apparent  tlMt  tha  I 
averages  are  too  few  to  compare  with  advantage,  but  the  groups  of  montha  anpply  a  certain 
basis.  It  has  been  thought  ln-st,  however,  not  to  base  the  calculation  of  the  total  rate  of  decreaae 
on  anything  but  the  annual  average,  and  therefore  It  has  not  been  given.  A  comparison  between 
the  rates  of  decrease  shown  by  similar  groups  of  months  In  Tables  20  and  2!)  has  been  thought 
permissible,  the  purpose  being  to  show  that  the  rate  of  decrease  for  the  three  areas  Is  greater 
than  that  for  the  whole  fishery.  This  Is  the  same  relation  which  was  found  above  In  the 
comparison  of  the  rates  of  decrease  In  ine  average  weight  caught  per  skate,  and  Illustrates  the 
result  of  the  con-itant  exploitation  of  new  and  undepleted  banks.  The  average  for  1005  was 
compared  with  those  for  1912,  1!)13,  and  1014;  that  for  1006  was  compared  with  those  for  1018 
and  1914;  that  for  1008  with  1914,  considering  the  months  March,  April,  and  May,  and  the 
resultant  rates  of  depletion  expressed  In  terms  of  that  for  ten  years  and  the  whole  averaged. 
The  yield  for  the  Initial  year  of  a  ten-year  period  proved  to  he  3.22  times  that  for  the  final  when 
the  three  areas  were  considered,  and  2.63  times  when  the  whole  fishery  was  Included.  TTtUhslng 
the  months  of  September,  October,  November,  and  December,  comparing  1902  with  1910,  1011, 
and  1913,  and  1000  with  1911  and  1913,  the  Initial  yield  was  found  to  be  5.03  times  the  final  In 
the  limited  areas  and  4.43  times  In  the  whole.  It  Is  apparent  that  the  rate  of  depletion  shown 
\tt  tbe  nan^ber  cav:;ht  per  skate  on  the  Areas  I.,  II.,  and  III.  U  In  harmony  with  that  derived 
tttm  tbe  wtole  flsbing-ground.  In  considering  the  seeming  magnitude  of  the  la,^t  rate  found, 
it  aot  be  regarded  as  contradietlog  tbe  lower  rates  obtained  trun  coaqtaring  longer 

perioda,  wImb  tbe  tendency  toward  Tariatton  tutaA  te  nwli  tAtag  atallallca  Oa  Manaal 
fiaetaatknu  are  borne  in  mind. 

Dm  avaragaa  tat  eadi  montb  given  below  (Table  29)  bear  out  the  range  of  variation  found 
from  the  statisttei  tut  tbe  whole  ground,  and  they  show  In  their  contrast  to  the  weight  caught 
IHff  rtatt  aa  i^raa  &i  Ti^  tL  that  a*  winter  wrii^  at  tha  M  aia  fcaaviar  ttaa  tbe  1 


Table  tt.—'SmiS-  .  e/  Fteb  oaagM  per  Skate,  Area*     //^  lit. 

From  Table  ti. 


Ttar. 


Jan. 


Feb. 


March.    April.  \  May.  June 


July. 


August. 


Sept  Oct. 


Nov. 


Dee. 


igos  

IJKW   

1W4   

19  6   

vm   

1907   

loas   

1909   

1910   

1911   

1!»12   

1913   

IBM  

Are.lSeSto 
inKiae.) 


15.8 


6.2 
4.5 
9.1 
5.3 

ai 

2.6 

4.i 

«.7 


2.1.7 
37.4 
13.0 
7.2 
7.1 
4.5 
20.8 


0.9 


7.7 

20.4 
14.8 
13.5 
9.6 
8.2 
8.1 
9.4 
9.3 
2.7 
6.4 
8.8 


37.4  j  14.4 
«2'.8  :  12.6 


34.6 
33.4 

23.6 
21.7 
21.2 
16.0 

6.3 
10.8 

7.8 

sae 


24.9  !  ... 
^5.3  20.1 


31.5 
31.4 
17.5 
27.3 
13.2 
8.7 
1».6 

se.9 


28.3 
20.3 
10.5 
20.7 
22.1 
8.0 
16.8 
21.,'> 


04.0 

iik 

34.4 
21.2 
23.0 
0.9 
6.5 
7.4 
24.4 


32.7 
32.2 
1&4 
10.1 
34.3 
17.8 

ia8 
i6.i 


63.8 
81.7 
22.1 
19.9 
4a5 
21.8 
24.2 
10.4 
11.2 


2a2    !  27.6 


0.1 
I  1B.4 
I  26.0 

4.6 
I  14.9  I 
'  15.7  ! 
I  18.8 
I  3.7 
I  3.5 
!  15.1 


SLO 

26^ 

20^1 
17.B 
12.3 
10.1 
14.0 

6.7 
16.4 

4.6 

ii.0 


ss.r 


24.8 
12.8 

n.o 

6.9 
A- 
2.9 

ik 


<  Oao.  8  9rATWrtct  or  Bwiw*  Fainnr  m  FMinc.  B  tl 


nm  Mr-VwMer  0/  eawf M  per  BIcmtt  <m  Arto*  I.,  II.,  »mA  III.  AvenH/ei  of  Comp»r*Ue 

nrttf  to  Tmhle  29. 


9M 

«  «  • 

Mui 

M« 

17.8 

21.6 

20.1 

15.2 

20.4 

lai 

17« 

1S.6 

su 

!&• 

26.4 

IL8 

9.6 

10.4 

si 

lOB 

rnh/c  .■?/.— ltd <i(/r  .V«m6cr  and  w  BUmte  tmkm  on  Bote  Spit  Bank. 


Jan. 

VMl. 

Ibreh. 

ApHI.  ' 

Mar. 

Jane. 

July.  AugiiHt. 

8«pt 

Oct. 

Nor. 

Dm. 

uoe.  No. 
,.  wt 

1903,  No. 

... 

...  1 

«2i! 
1060 

618 

•  •  • 

•  •  « 

lioLT 

„  .Wt 
1904,  No. 

!!! 

lioiia 

m 

..  Wt 

!!!  i 

2S0 

301 

1906,  No. 

liOLS 

47.6 

..  Wt 
1906,  No. 

aoii 

10.8 

isi 

37.4 

M  Wt 

!!! 

1180 

277 

821 

1907,  No. 

lio 

Vi 

flfr.6 

440 

m 

„  Wt 

472 

...  i  729 

409 

17.7 

1908,  No. 

17.0 

11.6 

nil 

22.4 

...  1  ... 

IZ6 

.,  Wt 

.147 

417 

306 

399 

430 

Vi 

1909,  No. 

1.3.2 

3.3 

1.7 

•  •  ■ 

19.9 

1  '.!! 

si 

ii 

..  Wt 

282 

417 

:::  i  ::: 

119 

93 

1010,  No. 

'.!! 

..  Wt 

... 

6.6 

1911,  No. 
,.  Wt 

9.6 

si'i 

io.i 

isi 

277 

400 

247 

m 

1912,  No. 

17.7 

^  Ha 

17.8 

125 

«  Wt 
ms.  No. 

998 

aaa 
62  ... 

287 
14.7 

..  Wt 

67  ... 

228 

isi 

J914,  No. 

... 

7.4  ... 

«  Wt 

...  j  ... 

•verage  nnmbcr.  liali  par  eurgo  m  tAsteted  la  Tabto  69.  la  VM*  >9t  an  gNm 
•BBUl  •rengoi  derived  from  tteae  data  afl«  eemetiM  tat  vmh}  wlatlaB.  It  la  BotlcMfeli 
that  B  marked  decrease  la  aot  erldart  aare  to  1907  and  fa  tSO,  iMA  umr  kaatartrajafltfiaB. 
In  fact,  there  la  no  Kronnd  showa  tor  bdtertBt  OU,t  ttaia  IHUI  (Mkir  ■  aiUlMM  at  aa 
increase.  However,  if  Table  23  la  reftored  to,  the  ]P«aia  J918  and  1914  dtaw  a  saikad  Aecnaaa 
In  the  average  weight  perbapa  correlated.  If  complete  atattetieB  Ware  avattaUe^  Witt  a  aiariiar 
marlced  decrease  in  nnmber.  What  la  presented  in  Oe  awniedllled  taUa  fc»  tfceee  fmn  matjf 
seems  to  bear  this  out.  The  point  to  be  empkaated  ta,  kowerer,  the  ftwt  ttat,  dwiiHe  tte 
increase  in  length  of  the  voyages  and  the  shifting  to  new  banks,  there  has  beea  SO  flelMi|pfladta( 
increase,  save  perhaps  temporarily,  in  the  nnfflber  of  flah  caught  per  voyage. 

Table  32  is  a  comparison  of  the  annual  averagea  for  tlie  wei^t  of  tlM  eaifoaa  {turn 
Table  23)  and  the  number  of  Oab  lu  tbeui,  to  stkow  the  deciaaaed  w«i^  of  fiab.  It  -mSk  be  dowa 
Ut«»  ttat  tt*  «i  mumymn  ta  a  detraaae    m  mm  at  wMm  Oma  lihlMg  J» 


H  02 


I{Gi>uuT  or  TUB  CoMMianoRM  or  Firaauw. 


In  T.i.l.  «  Vh.  ^^^^"^       d«.rea«.  t„  a  eertaln  extent. 

JWjr  iiciav  mrt  tw«i>8ftk*  ot  thnt  for  December.  •   »  •  <•«!•,  ana 

-   ratte  J^-awrain-  .V«tN*(r  vt  rUk  per  Cwgo. 


Ttar. 


No.  nr  Kl»h.     Arrrate  Wttfkt* 


MM 

inm 

1IKI7 
VMM 

inx 


«.fle7 

ms 

8.(NH 

».no7 

•  •**  naparMI  wttk  TUIe  23. 
Tmkt^i3.~Compmrimm  ofAver»ti-  P,.yn,l.  ,,'r  r,n„..  h„  M.mlh,  ,rlih  I 

fn  m%Mm  UmmmIa..  It..  *t.  ...1  _ 


I -  /  «</«■  YttmftM- Iter  Cwya, 


Monlli. 


P«r Largo,  iinmi-ii.       iicr  ('arin>.  I<MII>-Ii>. 


AmaoWflaM. 


■Til  mill  ry   

2.S8B 

I 

1  .14.8 

M.ir.h   

3.»40 

1      .  2n..i 

.Vi.iil     

1.11.142 

fi.fl»4 

25.8 

i.'i2.niu 

Hfi.2(m 

Mm 

20.3 

10,2(»'J 

148 

177.-71! 

io,i:ti 

rtJB 

i.'M.oeo 

ii.07:j 

140 

142.688 

15S.aB7 

11.202 

tZM 

io,.^aT 

UM 

7..W, 
.■|.lfJl 
1.86B 

I'M 

71,706  1 

2810 
38.T 

{.-..)  Fmcti  atioks  in  .Vvkhaoe  Sma  or  Fish  capost. 
In  emishleriiis  tbo  cliniiKes  in  size  of  the  aRli  caiiakt  hi  th«   .h., 

Klren  tlK.  Mme  J„„H.r,ance  1„  the  co.„„„tatlo«,      are  catehe.  ^rJS/S 


•  GaiK  5 


SrAnanoi  or  Hujsct  Firanr  w  PACinc. 


Nixp.  olthoogh  the  fanner  are  pradomliwteijr  llgbt  yiekla  b«c*iiM  of  tuw  tab,  white  tte  tatUt 
heavy,  wltk  Mugr  **•  III  IMrit « IWt  to  ilWMnM  urt  ■  tfMT  pMm        «( tto  «MtNn 

111  Mlxe. 

In  Table  OTi  are  xlveii  tbe  average  liMI  of  flab  caasbt  In  three  arean  (I.,  II..  and  III.V  which 
are  outlined  oil  the  chart,  itage  — .  Tbe  dcereaite  In  iiixe  Ix  mnmi  tu  lie  ver>-  marked.  Tbe  data 
In  thiti  tulile  ati  wuitilned  to  form  Table  36  by  averaKlnK  tlie  Individual  recorda  wltbln  Um 
xlx-uiontb  aeaauiw.  Tbe  decreaxe  In  welicbt  Ih  Hhown  even  mure  dUtlnctly,  although  It  mnat  be 
reciwilaed  that  tke  alx-uionth  iierloda  into  which  the  data  are  Heparated  are  not  completrijr 
ttlled  In  every  caae.  Table  .17  alao  ahowx  tbe  decreaMe,  thtiUKh  aomewbat  tow  dMrijr  Imoom 
of  tbe  iNinclty  of  recordii.  It  Ih  nut  attempted  to  irive  flKured  for  tte  nt»  at  wMck  the  aln 
waa  decrenaluK,  liecauxe  of  tbe  lack  of  auttklent  data  In  aultable  yean. 

Tbe  aeaaonal  fluctuation  lu  the  alse  uf  the  tlMb  cauxht  la  rery  noticeable,  and  repreaents 
wlMt  la  one  of  the  UMiat  lutereatlng  probleiua  raiacd  by  the  preaent  data,  and  om  whleb  naat 
b»  eoMktowa  In  treating  the  cateMlatioiia  aa  to  arerag*  fi**-  It  bears  oa  tke  gwtwblWttaa  at 
adgratlen,  as  well  as  on  tlie  extent  of  depletion,  and  la  of  imwrtaaee  from  a  fniniiwwtal  itaa4- 
point 

In  Table  3S  ate  abamu  tbe  anaaonal  ebaagaa  in  tbe  rise  of  flsh  as  bnmght  in  by  tbe  yesssls 
XwltboBt  regard  to  tbe  banks  from  wbtdi  tiMjr  caBM.  Thsse  data  an  lakes  IN«  rseofds  o(  actaal 
Won  la  and  weights  laade  tm  tbe  docks,  wbieh,  bowerer,  do  not  state  the  aaaoMnt  of  Ssb  called 
/out.  It  wonM  be  barely  poasible  that  the  ebame  was  eoueeted  with  more  ezteoslTe  ovUlng 
In  wlttter,  If  it  wera  not  trae  tbat  tbe  reemds  for  tbe  IndiTldnal  eatehaa  show  U  Ukewlae  (VMa 
/a8).  nm  arwage  wrigbts  in  tlw  case  of  tile  cargoes  wh»  obtained  if  dlrl^Hnc  tbe  w^iifct  of 
/  the  cargo  Iqr  tbe  nsmber  9t  tbe  dab,  tart  the  reeoida  vt  iadlrtdwit  cat^aa  were  nade  irtiila  the 
I  Taastls  were  on  tbe  banks,  hence  are  not  Indnenced  bjr  anjr  qnestion  of  enntag.  It  nwjr  be  seta 
'  that  tbe  aeaaonal  floetnatlon  siiown  in  tbe  table  Is  rerjr  pbiln  and  anmlstakable. 

Tbe  recorda  for  tbe  Indlrldnal  benka  are  not  as  conqilete  as  is  tbe  case  with  tbe  records  for 
tbe  oiir;;;oe«  landed,  ao  they  have  lieen  grouped  In  winter  and  aommer  aeaanna  of  hIx  months  each 
(Tiililfs  .'U>  and  37).  There  Is.  of  -^'irae,  a  change  from  month  to  month  within  these  periods, 
lint  it  will  not  aflTect  tbe  villi''  '  the  comparisons  save  where  two  adjacent  months  ore 
ciiutrusteil  as  summer  niid  wlii  .  such  cases,  for  example,  under  Virago  Sound  in  11)09. 

where  tbe  inontliH  of  Se|iteinbet  .  ■toher  are  thus  used,  the  fact  Is  shown  in  tbe  tal)le.  and 
not  imieh  weight  should  lie  Klveii  to  their  seeming  reversal  of  the  ordinary  seasonal  relationships 
(Table  ."57).  Even  incluillng  these.  In  twenty-three  cases  the  average  for  the  winter  Is  shown 
to  he  the  taearler,  while  lu  but  four  the  opposite  la  Indic.  ted.  In  each  of  them  by  a  narrow  nuigta. 
Tbe  evidence,  then,  la  that  there  la  an  actaal  eitange  In  tlie  arerage  weight  fima  seasim  to  season. 

ms  cbange,  as  shown  by  tbe  dlreet  eridoMe  of  the  records,  nay  be^wekad  bj  a  anapariaoB 
(TfeMe  SS)  of  tbe  avwage  w^^  aad  tlw  avnage  aaaAer  ena|M  per  skatv  la  tbe  dMCMUt 
seasons.  These  data  are  taken  froaa  the  tables  for  the  three  areas  oompared  in  TaUe  8S.  The 
w^^t  per  skater  (B)  aad  (O),  tor  each  BHiath  fron  TMIe  SI  was  dlrldcd  by  the  naadier  of 
Ihh  per  skate  tbe  corresponding  mimtb  (A)  from  Thbto  29,  and  tbe  proportions  abown  In 
the  rows  beaded  B/A  and  C/A.  Tbia  Is  not,  of  course.  Indicative  of  tbe  actual  weight  of  the 
flab  caught  in  any  particular  year  and  month,  but  represents  merely  the  proportion  of  the  average 
weight  in  each  "ase  to  tbat  of  the  o'her  months.  It  is  evident  that  the  seasonal  cliange  is  the 
same  that  bus  Ikh'U  shown  for  the  cargoes  and  for  ttie  individual  lianks. 

In  Table  'M  are  civeii  the  averages  for  all  thos  "  years  which  have  records  for  both  seasons, 
considering  only  tbe  three  large  areas  there  Indicated.  With  regard  to  these  it  will  lie  well  to 
call  attention  to  the  age  relationship.  Tbe  lengths  of  which  these  weights  are  cliaracterlstic 
may  be  calculated  from  the  chart  given  in  a  preceding  paper  by  the  present  writer  in  the  Report 
of  Ibi'  liritlsh  Columbia  Commissioner  of  Fisheries  for  1914  (1915>,  page  78,  using  tbe  "cleaned 
and  beaded"  curve,  nieae  lengths  mar  la  tan  be  applied  to  the  diarts  giving  tlM  average 
length  at  any  age  OB  page  80  of  tbe  smw  report,  rioai  ttsan  aoareea  TaUe  m  ts  < 
It  is  aotleaabte  that  In  this  ease  tiMw  to  a  jreer's  growO^  nm»  or  toss,  dUbnaea  ta  ■ 
^  average  BeasoBBl  wet^ta.  Cte  esamiBteg  data  from  other  banks  «ee  TUde  37),  tbe  seasona! 
dUference  la  very  much  greater  thaa  this,  giving  pause  to  any  esiriaaattoa  based  on  age.  This 
will  ba  dtoeaaaed  latar. 
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fur  Krnlrrli'k  Ulmiil.  •>  mors  elMrartrrUtlr  nt  tbr  rat*  »t  (rowlk  faoml  an  Arm  I 
'  jnnrih  ar*  lakni,  ihr  Uobuib  siuavniia  9mmiI*  tlw  fitt  In  whlrli 
TiM  fleam  h*n  tlm  nprnrnt  MM  saakar  at  rmn  ei»iptota4. 


•  l  «ln«  thf  1 

t  In  Ihr  iMiwr  rriini  whhh  IIh-  ralM  of 
Ibr  flpth  wa«  at  tbr  tin*  of  brtoK  eaagbl. 

It  kaa  bcw  alKHni  tkat  (IMW  la  «  MMaiwI  tlmm»  i>  tlw  rt»  «<  Irik  «id  aiw  m 
dMfMw  la  alw.  It  iMMtoa  to  b*  ptnnd  that  thaaa  win  Mt  aaawwt  tot  all  tkt  varlatlaM 
tamA  Imt  tb*  ctatMlea  at  band  an  anfort—atrty  not  aftaiwhii  wwtli  to  gtra  aiael 
tlw  nrtijaet.  Whctbar  tlw  diatrtbMlMi  of  M  wttMa  a  brak  to  an«t««  by  4aptli  to 
Table  4>  to  pfwwmwi  te  tkto  wnawttoa,  alwwtag  that  thm  to  appaMMljr  a  caanaMtai 
<kp<b  aad  ata*.  hot  bM*  It  baa  baan  tmpcaanito  to  ahMr  that  tkto  la  aot  <hw  to  tlw  laehMtoa 
«f  MKmnt  hart*  with  diffmnt  rataa  of  gmrth  awl  aWhfit  4i|tthik  Tlw  Mmhar  of  ftcottfa 
for  each  limited  area  are  too  few  for  an  mawlaatlaa  la  thto  rvgafiL  The  dlTiatoa  Into  two 
(wrloda.  ttrfbrv  IMO  asd  aft«r.  avnraa  to  atfwnta  tlw  rworda  fMw  tlw  iMar  trnvk*,  ami  tha 
data  after  IMO  to  a  mbttara  uf  tboaa  fWM  M  and  ntm  baaka.  It  wlH  be  aaan  that  la  tha  «na 
of  the  oM  Naka  the  riaa  aanaa  to  dwrwwa  with  giMtar  dapO.  bat  whart  tha  aaw  aad  tmpme 
but  andepleted  baaka  with  their  knw  ft*b  are  iaeladed  tha  opfiaaite  aaeaw  to  hr'd.  The  Aflaattjr 
In  reaebtng  a  aaCa  eoaeiaaton  to  ^la. 

TtoMe  4*.— DnrcwM  to  Avetmpv  Bkn  «pM*  Greater  Dtpth. 
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Tile  iilidVt'  t!iMi>  (liicji  not  take  Into  oiinsidcrntloii  I1ii>M(>  cii<i'<t>><  of  viirintloii  which  are  of 
liii|icirliiii<-i'.  Till'  viiriiiiiHii  from  i.xartiiesH  in  tlic  riHv  rils.  InevititMc  In  di'tiliiis  n'llh  p<<tlinntp<I 
«i>l'_'lits.  n-mlcrs  It  liniiciiilUi"  that  law  niinilifrH  of  mich  lip  v>m\.  Imt  llip  (lc|ith  N  fbe  cliwa 
of  ilala  niiv^i  friHini'iitl.v  oiiillU'il.  anil  therp  arp  In  nil  only  ^M  rpcfirilH  avallalilp  for  thp  older 
linnks.  The  Ilnillx  ivltliin  wlildi  llip  fl.ihlni.-  \\n*  done  werp  nlmoKt  nlwa.vs  stntP<l  .T»  liptween 
a  niaxinmni  anil  a  niininmui.  wliioli  arc  u.'<unll,v  fur  apart.  The  rariatlun.^  In  thp  nvpraKi  wplght 
iif  iMi  canwi'd  by  dcplptlon  and  liy  thp  spanfinal  fluctuntlon  cnnnnt  Iip  pUinlnatPd  without  a 
sulllripnt  iiiinilrpr  of  rtK'nnls  for  partionlar  tlniPK.  The  dllTprpncPM  liptwppii  liankN  In  rate  of 
(frowth  arp  crpiif.  and  arp  not  known  pxactly  pn<iu({h  to  allow  of  corrwtlon.  Ilpiice  It  iina  hecn 
tlioii!;ht  1ii-«t  to  prpxpnt  thp  nvnllalilp  nnvinls  In  an  iipitcndpit  tnlilp  (titi)  wUhnnt  attPniptlng 
further  conplnMlons.  Thin,  of  courw.  Ipavps  thp  <|UPstlon  of  the  dlHtriliutlon  of  the  fish  (within 
atrlctt}-  local  limlta)  witboat  prearntlng  e?ldei)c«  and  entirely  oadeelded.  It  U  a  qaaatlon.  of 
eoafaet  dtatlnet  ttwk  ISbtX  ot  aiii^niiloa  betweea  • 


PMT  lOMt  mmf  IM  ibMni  t*  bt  ii  ttmt  imiliUiBi  Vkto  wmM  Mlart*  that  9mr  ckMi  §im 
uot  eonuin  aqwl  mumbt  of  fe«nry  ni  UgM  M.  tat  ttet  ttan  aw  mNIh  wkM  an 
•emwMd  pwdoMl—tlir  of  kMvjr  or  NgM  Mi;  hi  athMr  irarti,  a  aatife  la  aat  itrMjr  uytmm 
tatlv*  of  tlM  popateHM  itf  a  baali,  bat  tt  mtaia  portteaa  ti  H  wMak  aav  paikava  tmnri  tta 
aaaw  •(  wlioefcfc  Heworar.  wa  aifat  bata  tb»  mmt  ohjaatlea  tkat  li  Ml  la  waaHirtng  etkar 
(taliaUea— aaaMijr,  ibat  tba  ncoNa  aia  (Imn  dttaNat  baa«.  la  ariMr  to  nmttf  tUtt,  tboaa 
from  tba  Rom  Hplt-Ilonina  Aiaa  (II-)  wara  atadM  ia  tba  mbw  way  (Tablo  44),  aad  tba  aaaia 
condltloM  ibowii.  Kvcn  la  lacb  a  caia  tbaia  ia  tba  powibUity  of  inelndlng  ktnl  arMis  of  diffmnt 
rbaractorUtlca.  Tbern  ara  not  cnooab  raeorda  to  allow  of  tbo  itody  of  flnor  dlTlitoni  la  tba 
Haine  way,  bat  tb«  fiict  tbat  there  are  great  fludnntlona  In  tbe  average  iliea  of  flab  In  catcbaa 
from  Rtrlctljr  llniltpd  area*  U  ibowu  In  Tahle  45.  It  la  wortbjr  of  notice  tbat  tbe  correlation 
Iwtwfeii  alio  of  cntcb  and  arerage  weight  prorea  tbat  tbeae  fluetaatloiM  are  not  tba  prodnet  of 
chance,  altbouKli  they  are  ohvlondy  m>  great  ai  to  obicnre  that  correlation  when  bat  a  few 
rccordii  are  raniildpred. 

Table  41  llliiJitrnli>H  the  fact  tbnt  In  the  catrhea  In  general  there  la  a  reliance  on  younger 
and  amalior  flwh.  hut  under  the  1011  to  1014  totala  there  are  lnclnde«l  nnmerooa  data  from  tba 
new  liaiiku  oiM'iied  In  1010.  The  dIvUlun  of  these  Into  old  and  new  tianka  ia  tbe  lame  aa  dlTldlnc 
tbeni  at  Tn  futboniK.  aa  tbey  are  Indlcnted  In  Table  42.  Tbe  comparlaon  of  tbo  flrat  aectiona  In 
Table*  41  and  42  HbowM  tbe  liicreaaed  de|)endence  on  amall  flab  on  tbe  old  banlca  and  tiie  mora 
rapid  proportlonol  docreane  of  tbe  large  flab. 

By  dividing  tbt*  year*  inu  to  1010  Into  two  period*  tbe  aame  tendency  of  Inereaied  depen- 
dence on  ■mull  0ah  may  lie  Mvn  (ice  Table  43).  Tbla  takeo  for  granted  tbe  equal  dlatribntlon 
of  Ashing  on  tbe  old  banks.  Since  Table  42  abowa  tbe  newer  aad  aadaidatad  baaka  ta  ba 
characterlied  by  a  dependence  on  larger  flab,  it  is  also  proved  Ikat  it  H  att  tka  4HM|a  ta 
deeper  bankH  which  has  produced  the  deereaaa  in  alae  of  flab. 

In  tbe  "xamlnatlon  of  the  Mtatlslica  from  tba  Rom  gpit-BonllUl  Area  (II.)  (Tabla  44),  Itia 
evident  tbat  there  Is  the  same  increaaed  aumbar  per  riuta  when  tbe  catch  tai  ma4a  a*  a<  aaHil 
flab,  tbe  same  deiiendence  on  sroaH  flab  ia  tatar  yaara,  and  tbe  aame  rapid  failnra  at  tka  aivMf 
of  h'sn  ilxii.  In  it.  ..^  --m  not  tbe  eaae  in  tba  tabiea  for  tbe  banka  in  genml.  tta  aaaaoaal 
fluctuatlouN  ii,  »ize,  the  changes  in  average  alio  from  year  to  year,  and  tbe  durerancc,!  In  alae 
between  an>a8  were  guarded  againat.  It  ia  improbable  tbat  tbere  baa  been  any  change  in  tlia 
location  of  tbe  ftsbcry  within  tbe  aame  bank  or  area,  aa  tbaaa  ara  too  aaiall  to  allow  «t  axtaL  va 
changes  when  tbe  great  space  covered  by  each  trial  or  aat  of  tba  Unci  la  CooaidaMA  (aaa  aiart 
on  page  122). 

Tbeortttlcally.  tbe  suppij-  of  yonng  flab  woaia  ba  kapt  ap  tat  mmt  tbm  aflar  tka  aeMa  Ml 
bad  been  so  fur  depleted  as  to  affect  tbe  nnnriiar  i|MlWM4.  Hm  iMaka  aatA  aa  Ml  feiMa 
reach  a  length  of  15  incbes,  and  it  ia  probabia  tbat  aa  tka  mnmm  a  M  la  aat  aa^tt  aalB  It 
is  over  24  Incbes  ling.  Tbia  would  allow  tba  laat  fWI  biaaA  afeaat  ttiaa  at  Ime  yaaia  at  laaat 
before  It  whs  caught  and  banca  tbe  depletion  <rf  jraaac  M  awiM  lac  ttat  te  hablad  tkat  aC 
the  larger.  In  examining  Table  44  It  la  erldant  that  than  la  aaaM  tiiiall«a  ot  flgplHIwi  to  tka 
5-  to  15-ib.  daaa  at  laaat  bafeia  1912,  whttam  than  ia  aaaa  ta  figaM  ta  tfea  Uk  ta  JB*.  ahna 
after  iMW,  Than  la  ao  tiaar  aahhan  Ite  tka  »  ta  SMh,  daia.  wlmtanalaU.  hat  «ha  taat 
tbat  tbera  an  no  new*  ot  mwrnrnm  aatekn  ta  tkat  «tow  altar  tta  to  atofant  aC  tka  atato 
of  affaln. 

It  la  aat  to  ba  Mttai.  to  Ttoar  a<  Oa  artMMa  Una  ahan,  ttat  taa  aaaMtieaa  aa  tha  altar 
banks  aa  a  whato  an  baaad  aa  tta  ptaaaan  af  ataAtt  anmaaa  aa  taa  iattaUaal  ba^  aad 
that  tta  toanaaad  (liipinaiaiwi  aa  yaaac  •*  to  «Ba  to  tka  aCnto  a(  taplalluu  oa  oMsb  kieal 
mmWIm,  aaba  eanllaiy  a*  ttto  to  that  tka  aaiiln  at  antan  tafc  aa  tta  baaka  haa  been 
idtanmporttoaairtr  d^itotat  aa  tta  ntutahU  baaka.  aad  that  thair  abaaan  to  aat  a  natural 
coBdIttoa,  bat  a  naalt  *t  tba  wBiaaiiPrtal  tahary.  Tha  tact  to  of  tta  atmoat  importance  in 
cnnattarmc  tha  ateta  oC  fha  baitta>  tar  it  moat  be  xetmi  wttt  an  amMuaia  tbat  tbe  fntnre  of  • 
vadaato  a^  tagiea  to  aat  depaodaat  aimply  on  tha  aaataar  flab  preaent,  but  ratber  o»  (be 
pnportim  vf  ttow  ^  wMcb  are  aOowe*  io  come  to  nuUwrUp.  Qranted  that  the  total  popnta- 
ttaa  haa  taUaa  aaA  danda  to  a  quarter  of  lu  initial  nnm'uar.  aa  haa  been  shown,  the  matnre 
popvtalioa  anat  ban  fhlliB  atUl  more  rapidly.  Aa  was  abown  In  a  preceding  paper  by  tha 
aiMor,*  toto  fnm  Baeata  taralt  do  not  begin  to  maton  until  tbar  raaeb  a  langtt  of  86  i~»it- 
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(wel^iing  18  lb.  dMMd  and  headed),  and  a  comparisoii  with  Table  44  will  allow  that  thaw  ara 
BO  more  catches  made  In  Ana  II.  averaging  that  high,  although  thbi  was  by  no  means  the  eaaa 
In  earlier  years.  To  emphashw  this  it  may  be  wril  to  pntnt  ont  that  SO  per  cent,  are  not  matvi* 
nntll  they  have  reached  a  length  of  43  Inches  (44  lb.).  It  Is  very  evident  frmn  these  Ognres  that 
the  longer  these  banks  ar<>  subject  to  such  a  drain,  the  longer  they  will  reqali*  for  lacnpwatioii. 
If  such  be  possible  when  adeqoate  measares  are  tak«i  to  allow  It 


Table       CorrelotioN  of  Size  of  FMt  owl  Xmutber  cM^t  per  Sktile,  in  Two  PerMt. 


Weight  ClanM. 

S  to  IS  Lb. 

IB  to  2S  Lb. 

25  to  3S  Lb. 

SB  te  48  Lb. 

AvcraKi-  U<r  VMKi  to  I'JIO  (all  under  75 
fatboma  > 

Arrrage  for  1911  to  1014  (all  depths) . . 

375  !  24.4 
(16  records)  i  (41  rcrords) 

23.2  1  14.4 
(71  rtcords)  <  (60  records) 

18.0 
(31  records) 

16.8 
(27  recDids) 

17.0 
(12  records) 

12.8 
(4  records) 

Ts^ie  42. — Correlation  of  Bite  and  Sumher  oh  "  Ofd  "  aad  "  Sew  "  Bankt  (unier  aiMl  o«er  15 
Fathowu)  between  ml  sad  19H  (indutive). 


Welsht  Chuucs. 


In  15  Lb. 


IS  to  2.'.  Lb.  :  25  to  .^1  Lb. 


35  to  43  Lb. 


to  1!»14.  iindiT  -.")  fathoms  .. 
1011  to  11)14,  .iver  7"  latlioms  . . , 


2.'i.0  per  sk.iti-   12.1  piT  skatP  \wr  »katp 

(01  records)      (30  records)  (2  records) 

11.8       ]       16.1        :  17..^ 

(10  records)  I  (40  records)  I  (25  records) 


12.8 
(4  records) 


Table  ^3. — Correlation  of  Size  antl  yumbcr  on  the  "  Older  "  Betla. 


WeMit 


StoISLk!l9toS5Lb,|SSto3BLb.  8Sto4SUi. 


.%venige  for  1902  to  1906 
ATerage  for  1007  to  1910 
Average  for  1011  to  1914 


+S..S 
(9  n'cords) 

2:1.1 
(7  ri'cords) 

2.-1.0 

(01  records)     (30  records) 


2S.5  24.0 
(55  recortls)     (16  reoords> 

21.7  11.0 
(27  records)     (15  records) 
12.1  s.o 

(2  records) 


27.4 

(5  records) 

10.6 
(7  records) 


Table  H. — Correioiion  of  Weight  of  MivUmalt  and  Ifmmlter  caught  per  Skate  on  Area  II. 


Weigbt  ClasHS. 


5  te  IB  Lb. 

IS  to  25  Lb. 

25  to  33  Lb. 

No.  per 

Xo.  of 

No,  i«*r  i 

Xo.  of 

No.  itfv 

No.  of 

BkaU. 

Becords. 

Skate. 

Ilecords. 

Skate. 

Uecords. 

8. 

27.3 

7 

20.3 

9 

30.7  1 

5 

W. 

17.1 

2 

15.2 

S 

10.5 

13 

s. 

12.9 

4 

27.5 

4 

w. 

7.8 

12.7 

10 

0.2 

8 

s. 

41.6 

1 

w. 

IS.O 

4 

7.9 

s. 

;in.4 

13 

15.5 

a 

4>( 

i' 

w. 

18.0 

2 

0.5 

4 

4 

H. 

20.S 

12 

13.2 

Ti 

15.1 

1 

w. 

2!).2 

3 

8.5 

•» 

11.5  i 

4 

s. 

15.0 

S.5 

w. 

I 

8. 

o.i 

4" 

w. 

7.5 

3 

8. 

1  23.7 

4» 

18.1 

25 

17.0  , 

7 

W. 

17.0 

10 

12.1 

27 

9.2  I 

29 

1906. 

imb! 

mo! 
loii! 
1912! 

loi:i! 

iSii. 


Average* . 


•  lliiwil  on  (be  aulu  of  I  lie  individual  reeonln,  not  on  anrasiHi  (or  tbo  waaoM  ot  •ach  rear.  CatcbiB 
svwafftag  ever  3S  lb.  ar*  oarittsd,  as  bsiag  t«>  tew  la  aaabai.  v.».«» 


«  Om.  6 


SrATivncs  or  Haubct  Fvaamt  nt  Pacwic 


Date. 

Average 
tValsht. 

1  Xumli*!* 

1 

Date. 

Vreraga 
.vaitkt. 

No*^iiar. 

Jvif,  ISXm  (Two  Peaka)  .... 

l&S 

2B.9 

Mardi,  1912  (Otter  l^aaagc  and 

17.<i 

5.9 

23.1 

33.1 

Bhnib  lalaBd) 

24.1. 

3.9 

24.5 

18.2 

26.,- 

10.0 

32..3 

18.0 

26'j 

7.1 

;m.i 

16.3 

.'7  0 

10.6 

36.8 

22.6 

27.0 

7.1 

39.1 

15.9 

2a2 

10.5 

41.9 

14.9 

2a3 

6.3 

42.4 

33.4 

ia7 

11.1 

May,  1011  (Two  Peuk»)  .... 

.•{3.1 

8.4 

19.0 

4.8 

35.3 

9.5 

20.3 

10.2 

38.2 

9.7 

22.2 

42 

3&2 

10.9 

23.5 

.  112 

45.6 

10.9 

24.1 

11.1 

Sept.,  1908  (Virago  Sonad) . . 

10.5 

71.4 

20.3 

68.3 

10.8 

93.0 

25.0 

66J} 

10.8 

68.7 

26.6 

84.6 

IIJJ 

i<a.4 

27.4 

63.6 

11.5 

90.5 

32.6 

215 

11.6 

47.7 

37.0 

51.1 

11.4 
13.4 

27.5 
24.8 

9.7 
11.7 

14.3 

27.3 

14.0 

.TI.4 

12.2 

15.9 

ir,.r> 

40.3 

14.2 

87.8 

10.0 

41.7 

14.9 

16.7 

12.0 

lo.t> 

8.9 

17.0 

47.4 

21.9 

8.0 

25.4 
13.7 

2.3.4 
4U.4 

14.1 
16.4 

19.9 
33.5 

June  1912  (Utter  Tuiwiige  and 

14.7 

8J5 

16.6 

16.8 

15.9 

12.5 

16.7 

ms 

17.6 

14.0 

16.8 

43.3 

17.6 

20.7 

18.7 

22.3 

Ibjr.  1»0»  (Beef  laUad)  ... 

18.1 

6.7 

18.9 

30.2 

l&S 

12.7 

AprU,  tm  (jr.W.  Comr  of 

a7 

1&4 

18.1 

28.T 

doon  Uu4  Bu&> 

7.8 

22.6 

22JS 

38.2 

7.8 

17.8 

30.7 

13.e 

8.3 

42.8 

32.1 

13.0 

9.3 

19.0 

37.0 

16.1 

9.8 

saa 

uut 

8&7 

l&S 

•  Ail  examples  at  band  wMA  had 
tM  pmiatej.  ™ 


I  tfeaa      rwaitti  tor  tka  i 


( tk*  aoN  llmlttd  toealMr, 

(0.)  VABIATI0N8  I»  AVEBAOE  SIZES  OF  FiSH  FKOM  DnrrKBEIlT  BANKS. 

In  the  consideration  of  the  preceding  data  It  has  been  constantly  evident  that  there  are 
differences  In  the  average  slse  of  flsh  obtained  on  different  banks.  In  a  previous  paper  by  the 
wrlterf  there  has  l)een  shown  a  difference  In  rate  of  growth  on  different  banks,  but  the  age* 
of  specimens  from  all  the  banks  here  treated  have  not  been  determined.  The  presumption  would 
be,  however,  that  difference  In  average  slae  means  a  difference  In  rate  of  growth,  hence  tb« 
present  data  is  of  absorbing  Interest.  If  a  correlation  between  the  situation  of  A  bank  and  the 
rate  of  growth  characteristic  of  It  can  he  established  It  will  be  of  the  utmost  importance,  botk 
from  the  standpoint  of  the  study  of  the  halibnt  Itself  and  of  other  marine  animals,  and  It  It 
here  attemptwl  to  demonstrate  a  correlation  at  least  between  average  site  and  situation. 

In  the  paper  cited  almve  It  has  l)een  shown  that  the  rates  of  growth  are  very  dlr«««>t  <w 
mffment  banks  (page  80  el  teg.),  and  that  the  largeM  alwa  attained  were  ta  MiMiMte  wlOi 

at  WitaHas  tot  1914,  psg?  m 
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these  rates  of  growth.  In  considerioR  the  average  size  of  the  flsh  caught,  however,  we  moat 
discount  the  fact  of  the  decroase  In  average  size  resultant  from  overfishing  and  of  the  seasonal 
fluctuations.  There  is  presuninbly  also  a  difference  In  the  natural  rate  of  mortality,  but  t  ils 
Is  luipossltilo  to  measure  except  after  the  elimination  of  all  other  factors,  and  it  would  not  be 
expected  that  it  would  be  a  predominating  influence.  If  it  be  iwsslble  to  show  that  the  rate 
of  growth  and  the  niiriual  average  size  of  flsh  caught  on  each  bank  stand  in  close  agreement, 
it  will  be  possible  to  more  accurately  measure  the  effect  of  depletion  by  a  comparison  of  ntw 
of  growth  and  of  existing  average  sizes.  At  the  same  time,  our  knowledge  woold  be  extended 
to  banks  where  the  approximate  extent  of  depletion  is  known,  bnt  from  which  at  prteunt  mo 
siiecimens  are  obtainable  In  sufficient  numbers  to  determine  the  rate  ot  growtk.  Xb*  liaportnm 
of  such  facts  in  formulating  general  statements  la  obTlona, 

On  the  chart  jv  areas  of  halibut  flshing-banks  (page  US)  «•  diowB  Oe  TkriOM  tMUllw 
between  the  .Vlaskan  Iwrder-line  and  Vancouver  Ufaind.  In  M  fkr  aa  the  mrreja  aTaliaUe 
show  them,  the  TO-fatbom  lines  have  been  stippled  to  give  tte  rmtllw  of  tbe  taidn,  la  tlw 
case  of  tbe  banks  off  North  and  Fiederidc  latands  (deirignated  aa  Ansa  XII.  aad  XIIL  on 
the  chart)  tlie  line  ahown  la  ratlier  that  of  UO  tatbooM,  aa  tbat  deptli  la  naanr  ttiat  ntUlaad 
for  Ashing  on  those  banks.  In  each  cue  tbe  moat  prominent  landnmrka  from  which  the  B^ar- 
OMB  name  the  banks  are  shown.  Tbe  areas  treated  as  nnlta  la  this  work  were  ekeaaa  beesoae 
the  records  of  the  fiabenaen  lend  tbemeelvee  to  socb  a  dtvlrioo  not  prima  rlly  beeaaae  of  tbe 
apparent  topography  of  the  bottom.  In  fact,  it  woold  have  been  misleading  to  base  divtatona 
on  such  features  of  this  aa  were  available,  because  of  their  Inaccuracy  and  liicompleteDaaa. 
Hence  the  conclneton  must  be  guarded  against  that  it  U  meant  to  imply  in  any  way  the  eaaential 
wiitjr  of  the  anaa. 

Aa  a  matter  of  Uet,  the  reeorda  are  not  capable  of  being  located  with  absolute  accuracy. 
The  veeselB  In  <Mie  aet  ot  gear  may  cover  ten  ntilee  of  tiank,  and  hence  may  catch  flsh  from 
widely  different  banka.  Again,  the  position  of  tlie  vesael  la  never  certainly  known  unless  the 
day  is  very  clear  ao  that  landmariw  may  be  sighted.  And,  finally,  the  exact  position.  If  known, 
is  not  always  recorded,  the  reference  being  merely  to  the  bank  and  its  depth,  ising  the  locality 
known  to  the  flabermen,  aa  "  Horseshoe "  or  "  Horseshoe  of  Two  Peaks  "  (meaning  two  different 
Itanks).  Hence  It  liaa  seemed  beet  to  establish  certain  facts  which  ai)pry  to  the  average  con- 
dition of  the  various  areas,  holding  In  mind  meanwhile  the  possibility  of  a  diversity  within 
them.  Even  where  the  local  conditions  accurately  discernible,  the  formation  of  averages  for 
large  areas  would  be  a  necessity  to  tbe  discovery  of  the  causes  of  variation. 

Examining  the  accoiuiianyiiig  map.  tiie  various  an>as  may  be  seen  to  be  distinguished  by 
RoMitin  imnierals,  indicating  the  order  of  treatment.  Of  these.  Areas  I.  to  IX.  (Inclusive)  have 
been  flshtHi  from  before  the  lieKinniiig  of  the  records  given  here  (Ranks  Island  was  flahed  almut 
lW)r.),  and  the  great  development  of  tbe  halibut  fishery  before  1910  took  place,  particularly  on 
these  banks.  We  may  look,  theu,  at  tbem  as  capable  of  comparison  year  by  year.  But  in  regard 
to  -Vrea.s  XI.,  XII.,  and  XIII.,  the  case  is  different,  although  fishing,  to  be  sure,  had  been  done 
there.  .Not  until  1910  were  many  fish  taken  on  them;  hence  their  depletion  should  be  reckoneil 
from  thjit  date. 

.\s  shown  in  Table  36,  Area  I.  (Goose  Island  Grounds)  is  characterized  throughout  by  a 
nnifiirnil.v  snialler-siziHl  flsh  than  the  other  two  dealt  with.  Area  III.  has  a  larger  size  than 
II..  but  it  is  plain  that  1.  is  distinctly  In  a  separate  cln.ss.  The  averages  indicate  what  are 
the  iipproxiuiate  pri)|iortionale  weights.  The  differences  in  these  banks  are  evident  when  the 
seasons  are  compared  separately  ami  when  the  decroase  due  to  overfishing  is  indicated;  hence 
should  be  iudiMputable. 

It  is  possible,  however,  to  make  a  somewhat  more  thorough  comparison.  In  Table  65  the 
monthly  averages  of  the  catches  made  In  each  area  are  given  in  each  year,  and  the  metliod  uaed 
in  correcting  the  variations  lietwwn  banks  and  vessels,  on  page  81,  waa  used.  Comparing  Area 
II.  witli  Area  I.,  all  the  months  in  which  averages  for  both  were  Obtainable  wci»  IfMedi  and 
the  sunw  of  the  simultaneous  records  found.  From  this  the  average  weight  was  agttal  IMkaMd. 
giving,  for  eleven  months,  14.1)  lb.  for  .Vren  I.  and  20.2  lb.  for  Area  II.;  and  iWanwMaMi  pj^mffg^ 
for  Area  II.  10.0  lb.  and  for  Area  III.  23.6  lb.  By  comparing  tbase  TwHa  wtOi  tto  afwtiw 
in  TabU-  :ui  there  U  evMMt  soma  variatleo.  b«t  tbe  gctterai  f»wl«siwn  w  t*  tta  relative  -fpir 
are  the  same. 
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An*  ITn  tbe  bank  fanons  •meat  tte  ftdwrmM  u  tlw  "BonNbeo,"  to  trwtad  atpantriy 
beeaoM  It  was  tbongbt  that  on  It  mlgbt  tw  ftwad  flah  Intannadlata  la  ate  between  tboae  on 
AraaaLasd  ll.  That  tUa  is  pertapa  tm  any  be aaen  by  comparioK  tbe  data  baaed  on  anfflelent 
mraAefB  ta  leeorda  la  Dablea  88  and  ST  bnt  w>  exact  compariaon  liaa  been  attempted  beeanae  of 
tbe  paucity  of  i-eeordi.  The  diflamee  between  I.  and  IV.  5  4ear,  and  It  la  avidaat  Utat  tte 
finraMr  la  fatber  to  be  eiaailfled  wltb  n.  and  III. 

Aieaa  V.,  VI.,  VII.,  and  VIII.  are  known  aa  "  along  ahoie  "  banks.  Table  37  and  the  final 
eohuu  of  TaUe  46  riMm  that  wbat  records  are  available  claMlfy  tbem  as  banks  with  large 
flab.  Similarly  aitnated  and  of  aimilar  character,  the  size  of  their  fish  mlnht  be  expected  to  be 
nearly  the  aame,  and  all  tlM  recorda  ao  indicate  them.  They  contraat  sharply  with  Area  I., 
where  there  la  fennd  a  amalla  Hah.  Theaa  la  a  dlatoaeaef  bat  fiftaea  w  twenty  artlaa  deep 
water  between  tlieae  banks. 

Area  IX.  (Table  ST)  was  heavily  tlshed  In  early  days,  and  it  is  well  within  the  limits  of 
probability  that  tbe  halibut  have  been  allowed  to  recuperate  on  them.  As  has  been  shown  on 
the  maps  lUnstratinK  the  shift  in  the  fisheries  from  year  to  year  (page  122),  a  somewhat  similar 
case  of  the  recrudescence  of  fishing  on  the  bank  off  the  northern  end  of  Banks  Island  may  be 
found.  Area  IX.  has  been  eanfaaad  with  X.  la  tha  vaenfda,  aad  It  la  prabMe  that  a  mume* 
is  present  between  them. 

The  West  Ciwst  of  the  Queen  Charlotte  Islands  (Table  37,  Area  XI.)  was  rarely  fished 
until  1011  and  1012;  hence  but  little  decrease  In  average  siie  in  the  records  is  to  be  expected 
when  the  available  data  cover  but  these  two  years.  The  records  on  which  Table  37  are  based 
show  vcrj-  few  fish  caught  per  skate  in  this  area  in  1012,  as  follows:  16.1  per  skate  (average 
weight  15-5  lb.) :  C.1;  7.8;  2.1;  .'5.4;  and  5.3.  The  banks  are  extremely  narrow,  and  the  catches 
are  made  in  reality  in  the  mouths  of  the  Inlets  or  almost  among  the  rocks  of  the  shore.  (See 
remarks  on  "in»l(le  waters.") 

In  Area  XII.  (Table  37)  the  data  are  more  acceptable,  and  it  is  distinctly  shown  that, 
considerlnp  that  the  data  concern  what  is  the  early  history  of  the  bank,  the  average  siaea  are 
small.  The  years  1910  and  1012  In  Table  37  should  be  compared  with  1895  and  1807  for  Haeata 
Strait.  In  the  determination  of  the  age  of  the  Hah  .ken  in  Area  XII.  (»ee  Report  of  BAttA 
Columbia  Commissioner  of  Fisheries  for  1014,  page  SO)  it  was  found  that  ttaia  small  aiae  waa 
based  on  the  slow  rate  of  growth,  as  compared,  for  Instance,  with  flah  from  Haeata  Stratt. 
These  arena  on  tbe  western  coast  of  tbe  Queen  Charlotte  lalanda  are  iataieeting  la  thair  i 
tion  of  tbe  Independence  of  the  Tartooa  araBa  by  ttaljr  axiataaca  la  aa  wndnphiitc 
close  to  fmpoverlshod  banks. 

The  offshore  banks  of  North  Island  (Area  XIII.)  ai«  oa  tta  Aoal  gnmada  wiOA  axtaod 
southward  from  Forrester  Island,  and  the  Meoiaa  afaUaUa  an  aat  aoOdaat  to  taaa  aeeatata 
judgment  on. 

Between  North  Island  and  Boae  8^  aia  tovai  ttume  or  torn  baaka-aaaidy.  thoae  oS 
Pillar  Bay,  Virago  Sound,  Masset.  aad  Taw  mo.  Xhajr  at*  cMBbtaMd  la  the  t«tt  to  im  Ateaa 
XIV.  and  XV.  (Table  37).  The  araafle  ataa  <rf  tha  flah  froai  theae  ba^  to  dataae^  naallw 
tlmn  that  of  those  from  Hecate  Ptralt  eMnvendlBK  la  thto  ragaid  to  thoae  from  the  Ooose 
IsUnd  grounds  (Area  I.).  Vha  ratafaa  ttim  Boaa  wUdl  to  toinB!<!dtote  between  these 
areaa  and  Area  11,  itew  a  wide  v«ria^  «BMtt  §A  aad  lana  flah  being  canght-probably 
Me-group»-«lthonri»  thete  to  the  pae^lUty  Oat  Boaa  Spit  to  la  reality  two  separate  banks. 
Withont  conriderlttg  Boae  Sflt,  howmrar.  tt  to  bat  thirty  flre^ea  between  banks  with  sharply 
difTerent  diaraetertotte  riaaa. 

If  tbe  recM*  of  ladMdaal  eatohaa,  aHUeh  aro  glrea  In  Table  46  to  show  the  fluctuation  m 
limited  areaa,  aro  esaa^ad.  tt  amy  be  aeoa  that  the  bank  differences  are  ver>-  well  defined.  The 
rocOTda  of  a  rta^  vwaga  la  Tafcto  «t  mtmtnu  the  aame  thing,  tbe  Virgin  Rocks  (Area  VIII.) 
ui^20^b.  teh,  while  am  Oravel  Groaada  (Area  I.)  haira  The  date  tat  Qm  otter 

Mearda  were  not  given  in  the  log.  aa  waa  too  often  tbe  ease. 

^  Other  arldaBea  that  the  average  atoe  In  indtyldoal  catches  may  be  adduced  to  show  the 
OMtaeaa  between  the  banka.  In  Table  40  the  average  weight  of  the  fish  in  those  cargoes 
ira^  come  In  their  entirety  from  individual  banks  is  given.  By  comparing  it  with  the 
nmoitatdy  foregoing  text  it  may  he  seen  that  the  data  bear  out  the  conclusions  when  seasonal 
Boetutwa  Mid  annual  decreases  are  allowed  for.  For  ezatofia^  Ataaa  XIV.  aad  JCV^ 
•ad  Virago  Beand,  may  be  compared  with  Areas  I.  and  II.  *  ** 
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It  Is  evident,  then,  tliiit  tin  *  which  ore  8heltere<l,  If  .snoh  a  term  Ih  adinUsllile.  from  the 
open  uoeiin  are  chiiracterized  li.v  larRer  tl»h,  while  those  which  are  open  to  it  ha»'e  as  a  rule 
smaller  tish.  In  the  chart  on  luise  122  the»e  two  types  of  banks  are  marked  by  differing  llne«. 
However.  It  should  be  remembered  that  the  sizes  characterlBtlc  of  the  sheltered  banks  also  vary, 
as,  for  Instance,  those  for  Areas  II.  and  III.,  and  the  conclnslon  should  not  be  made  so  sweeping 
a.<i  to  regard  au  area  as  uniform  within  Itself.  Tbe  signiflcance  of  tbe  resnlts  found  are  lMi(btMiad 
when  It  la  akowa  tfent  tiMra  am  daai^  uUmUtA  baida  iriddi  kaw  wMrir  WEwaM  tataa  at 
growth. 

It  Is  iierhapH  questionable  whether  the  large  average  slier  of  flsh  which  are  known  to  lie 
taken  in  enclosed  waters  Is  due  to  the  same  cause  as  the  increased  growth  and  large  size  of 
tIsh  from  certain  of  the  banks.  In  Table  .TO  are  given  records  from  such  inside  waters,  for  the 
most  part  iiortions  of  the  Inland  jiassages  frequented  by  the  vessels  on  the  way  to  and  from  tbe 
banks.  It  Is  noticeable  that  the  nnuiber  of  flsh  caught  per  skate  Is  very  low;  and  the  personal 
esperieuce  of  the  v  rlter  with  hallbut-flshermen  In  tbe  small  gasolene-boata  wbidi  IMl  in  audi 
watera  baa  led  hli   to  regard  these  fls^  as  Isolated  Indlvldnala  of  eoaMtnM*  affa  and  alia. 

are  cangbt,  as  will  be  seen  from  tbe  records,  along  wbat  woaM  corraapoad  to  tba  bwar 
cdlaa  of  tbe  banks  which  lie  along  the  shore.  It  Is  safe,  in  all  proiwbility,  to  regard  tbem  aa 
flab  wUeb  bare  drifted  away  from  tbe  baoka— the  chancca  vi  a  flab  dolag  tUa  inereaali^;  ^iMcUjr 
In  proportion  to  hto  age  or  aa  tbe  lasted  amrtvoca  vt  imfliroiirable  oimditiima. 

Table  Jte.—R€eor4»  of  Cmtehet  tm  /Mtem  Aanka.*  Artu  Tt.,  VII„  an«  Vtll. 


Oat*. 

Nomber 
per  8kat«. 

Weight 
per  Skate. 

Average 
Weight. 

Atf  Vt. 

6.8-8 

143-16 
133-1 

2J.T-T 

vHs 

Area  Vll. 

2.9-1 

a«-i 

28.8-2 
4.3-1 
1.0-1 
245-1 
3.8-2 

li»-l 

ai.'ii 

fiii 

136-3 
133-1 

.33.0^1 
29.5-1 

is-i 

-ail 

56-1 
104-1 
188-1 

li'i-i 

Am  Vni. 

I«B.  May   

61.3-1 
1.4-1 
d.3-1 

167-1 
23-1 
21»« 
MS-S  ' 

mcU 

d.4-3 
8.4-1 

2i<Hi 
2SJ0-3 
314-1 

*  Til*  aaaber  of 
ia  etch  eaa*. 


tMOf*  «B  wMeb  eadi  avwaii  to  taacd  la  laMcaM  tr  tt*  a«Mbw  IManHat  <IM  I 


6  On.  5 


fluTMnct  or  Haubut  Tmnrkt  im  Fmshc. 


ruMo  ^7. — Data  to  be  taken  from  tke  DaUy  Log, 


(N'«a*  of  VcMd:  Flamingo.  Captain:  A.  Fnemtn.  Home  Port:  Ytmounmr.  Nainter  of 
Dorica:  ITmwNw.  nm  m  e^pM  itaM  to  ft  atelK) 


Na^of 
HatM. 

CMafe. 

Date,  1014. 

UeaHtjr. 

No.  ! 

18... 
19... 
20... 
21... 
22. 


S.K.  of  Virgin  Kocka 


Ormvel  Oroanda  . . . 


Tally-Bbaet  totab 


IS 

023 

12.000 

06 

977 

22,000 

90 

901 

20,000 

»1 

613 

16,000 

30 

4S 

'sas 

;;; 

98 

1.698 

U 

14198 

12.000 

168,888 

Sailed  June  15. 


'Xo  : 


Arrived  June  24  (cooatod 
weifhed  at  dock). 


TaMc  is.— Record*  taken  from  Table  41.* 

Data. 

Caieh  par  Bkataw 
No.      1  Lb. 

Jane  10. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 


Tallj-shcpt 


1.1.0 

250 

19.3 

10.2 

229 

22.5 

9.4 

208 

22.2 

7.3 

190 

2&1 

17.4 

11.4 

128 

I'io. 

12.2 

143 

11.7 

17.1 


•  From  the  <lnta  In  Table  47  the  average  Dumbrr  and  weight  per  akate  were  calculated  by  dWIdtng  tbe 
catrh  for  tlu'  dn.v  li.v  the  nuinlK-r  of  skates  utilized,  and  the  average  weight  of  the  flth  In  each  catch  by 
dividing  tht-  poiindK  hy  the  number. 


Tabic  -iU. — Aririnji:  Wciyht  of  Fiak  in  Cargo<:»  a*  weighed  at  the  Dock,  considering  thoie  from 

Single  Bmnkt. 


Date. 

A'veiaa* 
Wai^ 

Averat* 

WeigHt. 

Area  I. 
1906.  September 

Oooae  /(toad. 

12.7 
13.6 
13.0 
11.8 
181.8 
1S.1 
12.8 
11.0 
13.2 
13.2 
12.6 
15.3 
11.5 
H.S 

Area  II.,  Exact  LocaUtiet  (t). 

ISA 
1&9 

18.9 
30.0 
13.9 
17J5 
16.2 
18.7 
28.9 

SIJ 
lU 

Area  II.,  IfMM  Jtaett. 

^rea  //.,  Brovmimf  Entrance. 

IOjO 

26.9 

8  lOA 


Rn-OBT  or  rn  CoMniMuomB  or  FmnuM. 


r«M«  49.— Average  Weight  of  FIgh  in  Cargoes,  cfc— Concluded. 


Okte. 


Areni* 
Weight. 


Area  II.,  Rote  Spit. 

M08,  April   

1912,  August  , 


Area  II.,  Twa  Ptalu. 

1800,  January   

n  February   

1910,  September   

Dtpfbw   

1W4,  Jaawoy   

^TM  //.,  Cmft  Oeorge. 
1»10,  Jqm  

Area  III.,  Exact  LooaHiiet  (T). 

1909,  May   

Area  llt^  CumuhefM. 

1900.  May  

^rM        Am  BMd. 

1908,  April  

n  3vif  

m»,  JoM  

Area  /F„  Hor$e$hoe. 
MOe,  July  

1910,  Stptembtr  

1911,  July  

Are*      of  Otttr  PokO. 

1914,  July  


12.8 
15.8 


15.2 
35.0 
14.8 

ie.0 

1B.6 


14.2 
26.8 
88.8 


22.8 
16.7 


15.9 


14.1 
16.2 
1S.4 
ISjO 


3S.4 


Date. 


Arerai 


reran 


Area  VU„  3g  OeeUng  Xackt. 

1909,  April   


Arra  VIII.,  off  Virgint  and  Uanderi. 
1014,  July  

Arra  IX.,  Cape  Scott. 

1906,  April   

1906,  June   ■'*' 


1912,  March   

.,  April  

Arem  Xt.,  Wett  Coati  of  Queen 

1911,  April   

„  May  

September  '. 

1912,  January   

»    Fatooary.   .  ,  .  ,  . 

1914,  March   .  ,  [ 

Area  XII.,  North  Itland. 

1911,  February   

.,  Jnne  

1912,  May  ]. 

,.    June  .'!!!!! 

1014,  February  !!!!!!! 

Areoa  XIV.  and  XV,^  Mattet  mmd  Virago. 
19101  Oettfber  

1W2.  jai;. 


ITJI 
14.7 


215 

1&7 
lU 
15.3 
30,8 
23.6 


21.2 

12.8 
23.0 
33.3 
24.0 
19.2 


21.7 
U.1 


174 

12.1 
11.7 
11.2 


Tahle  SO.-Kumier.  Wtlfkt  per  «fc«le.  »nd  /«d»rtd,oi  Weifht  »f  rtA  in  CMket  M  to 

Water*. 


Uaalitr. 


Date. 


No. 
perSkatK 


Welcht 
slate. 


OS  Port  Rupert  

Near  Cape  Calvert*  '. 

laaide  Duadaa  Island   

n     Chatham  Sound*   

n     Dttndas  Island  

„  Virgins  

BetM-ecn  Zn.ras  aud  UuBdaa  lalaDd* 

laaide  Ranks  Island   

Round  iHl.'ind   

„     Banks  Island   

„  Aristazable  

In  r.aii'(lo  Channel  

„  Petrel  Channel  

North  of  Stephepa  Island 

"  I,  

Beaver  Passage   

Laredo  Sooad  ,' 

Inside  Price  Island  

Principe  Channel  ••  •  •  • 

laaide  West  Hock   

»     Stephens  Island  .  '. 

Off  Cape  Cftutton  

BlacMah  Sound  

Strait  of  OeorKia  


9t 


At« 


reran 

'eiSSl 


liMW.  March  ... 
1910,  Heptember 

December  .. 
*•  I*  *■ 
1011.  January  . . 
1912  

March  . .  . 


JIa.v  

Octolwr  .. 
Xorember 


December 


1013,  July 


n  October 
„     Novt  ih« 

Iltl4.  .fanii.ji'.v  . 
.,  October  ., 
..  No 


2.2 
3.3 
0.8 
4.6 
5.6 
0.3 
7.6 

ois 
si 

7.0 
1.8 
2.2 
2.2 
8.0 

2i 


1.5 
a4 


1S2 
83 
5S 
56 


126 
66 

•tiJ 
20 


24 

a 

45 

.'ai 


•  In  situations  but  IltUe  removed  fro-n  the  fauka,  banBy  asisrilin 


tka  aaiM  of  •■  iaaida  vMam" 


inwMfict  OP  BAtnm  Wumma  m  PAanc. 
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(7.)  BCLATITE  PlOOVCTimT  OV  i 

The  comparlaon  of  tbe  productivity  of  tb*  dtOmat  taite  ii  Ttiy  dHtatt.  Vh*  w«Utk  4rf 
flsh  on  a  bank  before  It  it  Imporeriihed  mar  b*  altmd  wIMr  Iv  ttt  tntwltr  o(  rnmmnn  lal 
flahlnK  to  wblch  It  li  rabjected,  both  alMolBMy  aa«  te  tta  ■*-~«»-g  ^  rnimiifliBB  wtdi  ^Hhtr 
imnka.  ThI.  la.  of  cour«e.  the  eawnw  «rf  wtat  I.  Mtwrt  Iv  atatMIn  wUA  a 

Itetloi  of  yeara  Include  amrcMl  atigw  o(  Impnr  rlihnMm.  ni  mtai  tta  ptoeMi  tm»  Itm 
almnluneoua  on  the  areaa  the  «eew»qr  of  tt»  wipariww  to  t^alred.  At  tiM  auM  tim,  Iwiiks 
which  had  an  Initially  law  •tock  «r  flak  bmt  dMHM  ameh  am  ntm  Omn  otkai.  with  a 
aowU  atoek,  and  tbe  couiwrtean  mIgU  nhU  la  a  traw  pletmn  ttaa  wirald  b*  glTen  by  a  large  i 
naaib«r  of  nooti»wmto  a  •hart  ttaw.  Tha  data  aMateai  naoaMMny  flaetaate  widely  with  ' 
the  rarylng  lnt«-lttaa  af  t^;  thar  «.  van.  te  eaftala  ba.b%  aad  bare  naturally  k  wide  ! 
imia  of  TartetloB.  aa  baa  bMa  pmrioatiy  ladleatad.  Haaea  tba  Iwttag  «(        lammaet  to 
tba  Malta  tabatetad  to  d^NcataO. 

m  *         eoiiPMtoona  between  Areaa  I.,  It,  aad 

riLl?!!^!^  5!"  *^  ****  ***  awagea  u«ed  have  been  taken  are 

l^tad  to  TaUa  to.  aad  tba  dartrad  praperttoaa  are  given  in  terma  of  Area  n.  as  a  unit.  The 
cM«UUB  baadad  "Mo.  ^  Sataa"  gtoa  tba  raadwr  of  dates  the  averages  for  which  were  ntlllred. 
inaoBw aiaaa  tba awabor of  neeida  aaad  ia  obtalalng  each  of  these  averages  has  been  consider- 

*  *^  location  of  the  varlooa  areaa  the  chart  m 

pasa  SB  aaip  ba  aaad. 

  rafito  Sl.—Belalive  Pro4uetMtv  of  IHgtma  Arm*. 


TaM«  wtth 


I  

II  

Ill  

IV  

V.   

VI  

VII  

VIII  

IX  

X.   

XI  

XII  

XIV.  and  XV. 
iDside  Waters 


ao  and  64 
60  and  64 
no  and  64 

54 

S5 

46 

46 

46 

66 

65 

53 

08 

08 

60 


0.70 

21 

1.06 

1.00 

1.00 

1.07 

80 

o.n 

1.3B 

10 

0.97 

1.20 

11 

0.78 

AM 

0.-2 

'"* 

0.46 

0.7S 

S 

1.28 

o.a 

3 

0.42 

1.18 

12 

0.85 

1.00 

7 

0.56 

&54 

6 

2.89 

1.28 

16 

1.49 

04U 

8 

31 

'27 

» 
13 
2 
6 
4 
8 
19 
8 
6 
26 

ao 


In  comparing  this  table  with  the  results  In  tbe  preceding  pa«Nb  eotaia  tbeto  aw  ba  laaa 
to  be  corroborated.  Thus  tbe  large  yield  of  Area  XH.  Is  obrloaa^  Oe  csBMaMM^  tts  lata 
oxploltatlon.  mentioned  on  page  101.  It  would  ba  axpMtad  that  Am  XI.  woald  abow  the  same 
relative  yield,  but.  as  was  stated  on  page  101.  It  to  paeaUar  to  Ma  aanowaa.  aad  ateepne.^ 
In  fact,  It  seems  to  bear  a  certain  definite  reMrnddaaea  tB  Anaa  VI,  TO,  TOt,  aad  IxTirbld* 
an-  along-shore  banks  and  are  also  charactertaed  Iv  a  IWrt  ytoid.  tt  wtt  ba  rtsMmd  that,  in 
comparison  with  these  areas.  Area  XI.  haa  a  baaty  ytoM.  to  banaoay  wttb  Ma  tota  asptoU^ton 
and  its  undepleted  state  at  the  time  tba  raeoida  mm  obtatead  ftom  t&  To  tbto  etawof  bwS 
those  called  "Inside  Water."  should  ba  added.  Jadgtof  fh».  tba  ytoW  and  f««a^  SS 
continuity,  t  is  ve-y  probable  that  aa  axaariaatloB  of  At.M  It  aad  III.  would  ihow  a  «X 
cniation  of  lnsbo««rflalWK«  bat  to  tbaaaeaaaa  «  to  «B  b«,wa  that  the  Seavl^t 

ulil.  it  than  to  tba  oaaa  Witt  Aiea  Vn,  fw  toMaaca  («m  ebarto  on  pages  123-125) 

Attention  •hoald  be  ealtod  to  tba  atriktag  Ibet  that  Aim  XII.  remained  undepleted  for  a 
cons  derable  pMtod  a(  tto»  afla«  tba  lr,mMmmt  of  the  other  hanks  was  in  t.mn^  it  ^ 

coBcisraad,  lanapenaaaw,  at  MMt.>to  ba  far  aa  eaaaia  iMgfaUea  or 


H  m 


Bvon  or  thi  CoMHianoMKi  or  Pisaauw. 


mt 


JPWMe  M-Awwtcr  «ti<l  HV<i,»<  per  fcka/,  caught  oh  Ana  A//.,  off  Xorth  liUm4.» 


lOia  JHonary 
Februarjr 

..     Murch  .. 

..     April  ... 

..  October  . 
1911,  Janoarr 


14.2-7 
1S.0-13 
29.7-7 
4&M 

au-1 


961-4 
l^SSM 


1911.  October   IM-l 

1012.  Januarr  

..     May   ,37.7.4 

»    ia*6 

1914,  Mnuy   

.  Marck  


087-10 
41T-1 


•  Numlier  of  record.  u.e<l  In  rcachlns  averaaei  IndleatMl  In  ..rh  «rtTt  firWnrfc«  I     _  _ 

TaMc        Vawb.  r  and  Welghi  per  Skale  caught  tm  ArM  Xl„  WeH  CoMi  0/  Qneem  CUrt«tte$.* 


■tatik 


1911. 


.\pril 
May  . 
June 


September 
October  ... 
1012.  January  .. 
February  . 


SS.2<« 

O.f^-. 

11.0-1 

12.3-1 

14.7-a 

821-10 

9.1-1 

2B0-1 

168-1 

ma,  MMteb  ... 
„    J«at  .... 

»  Jaly  

„     Ausoat  .. . 

,.  December 

1913,  October  . . 

1914,  March  ... 


l.l.O-.'i 

lfl.1-1 

ftO-2 

aos-s 

3.7-2 

1B2-3 

5.3-1 

20»-l 

iao-1 

72-3 

•  NumUr  of  records  used  in  reaching  areraiea  ladlcated  In  Mrh  ^m.  — tlHrtr  «rWTTrft  fcyitlW  " 
Table  Sj.— Weight  and  Sumber  per  anute  tmugh*  on  the  "  HoneOtoe."* 


THite. 


Ma  par 
■fcata. 


lOflO.  .May  .. 
June  .. 

.,  July  .. . 
in07.  .March  , 
1!)0S.  Mav  . . . 

..  .July  .., 
1909,  March  . 

Aufuat 
1010,  July  .. . 

„  Augut 


8.7-1 

200-1 

04.4-1 

82.7-4 

72i^2 

812-2 

2S.»'l 

m-1 

5.2-2 

148-1 

32.1-5 

4B6^ 

.<)6.8-4 

27.7-1 

KM^l 

1010.  September  .. 
1911,  April   

.,  July   

.,     August  .... 

1012,  June   

July   

..  September  .. 
1914,  August  .... 

..     September  .., 


14.2-2 

13.8-1 

288-t 

50.2-5 

68^2 

2S.S-11 

507-8 

64.1-3 

764-3 

33-1 

13.'2-1 

10.6-1 

m-1 

&8-1 

88-1 

•Xaater  ot  rwsMa  tiom  which  each  average  U  formed  Is  given  after  the  hyphen  In  each  case. 
r«We  S5.-Averuge  yumber  and  ^VrlQht  per  Skate  caught  on  Area,  r..  IX..  and  X.* 


Date. 


Area  X.,  Ctpt  Beatt. 


1002.  September 
..     October  .. . 

100.3,  January  ... 

1906,  April   

„  aiay   

1900.  June  

September 

1007.  .March  .... 

100s  

„     August  . . . 


Na  per 
■feata. 


Wei 


per 


Date. 


No.  per 
Skate. 


57.9-6 
32.5-4 
7..3-1 
31.3-1 
ia8-2 
47.2« 
11*1 

4.1-1 
33.7-1 


1.571-6 
016-i 


978-1 
288-1 
333-1 


ATM  X.— CoatkMMi. 


1008,  October  .. 
1909,  February 
March  . . . 
Decemlier 
1010,  January  . 
March  . . . 
.,     April  . . . . 

„  May  

..  October  .. 
1911,  Marcli  . . . 


18.»4 

4jO-1 

8.5^J 

4.0-  1 
0.1-6 
0.1-1 

5.1-  1 

i.iii 
M-o-a 


•Nuaber  of  Kcorda  froai  wUek  aimeawa  ara  for»«d  tadteatai  to  aadi by  tgm  taitowtei" 


187-S 

238^1 
MM 

byptak 


(S  Oto.  5 


■  m 


.4  ml  X— OoMtaM. 

11)11.  April   

..  May   

11112,  April   

..  Miiy   

September  

11113.  April   

Aiifual  

Iltl4,  Maroh   

.,  .May   

.,  June  

BeptMBkMr  

October   

lUIS,  July   

Area  IX^  M^pt  MmA 

IlKKl.  February  

1!N»a  January  

l!Kll»,  March   

NoTWbM  

1910,  April   

1911,  March   

„  April   

..  May   

1912,  May   

1U13,  October   

1914,  Aintuat   


7.24 

I. lO-l 

II.  9-7 
S.9-1 

lii'fl 
7.0-1 

17.4-1 
7.8-3 


2.8-  1 
B.3-1 

2.9-  1 
&5-1 

14.7-1 
9.4-14 

0.4-1 
4.9-1 
5,2-1 
IJH 


112-3 

ise-1 

117-11 

119^1 
207-4 

278-1 
288-4 
78-1 
BO-1 

•  •  • 

00-1 


446-2 

132-3 
33-1 
81-2 

id-x 


Ana  v.,  Otttr 

ISOO.  rtect-mber 
1910,  March 

1912,  February 
„  March 

„     ."i  pril  ...  , 

.,  May   

ima   

..  Jaly   

8eptraib«r 

,.  NoTemtMt  , 

1913,  April   

n  May  

„  October  . . , 

„  NoTemiwr  , 

Dfoaiith#r  •. 

1914,  3vmm-' 

„  May  

„  June   

Aognat  .... 


SJ-1 

•  •  fl 

SM 

•lM 

SIM 

8.B-8 

202-9 

15JW5 

312-8 

12.2-2 

280-4 

«M 

UO-1 

wU 

1034S 

2.8-i 

91-1 

U6-2 

3.<V1 

•  •  • 

6.8-1 

2.1-1 

0.5-1 

7,2-2 

IMkl 

*A-1 

111-2 

12.3-1 

213-3  • 

7.0-1 

119-1 

&5-1 

182-2 

«.74 

•  «  • 

,  t  iBclodca  Otur  Puaage,  Bhrab  lataad.  Haycocks,  and  EnteTsa. 

ToM*  9$.—Apen0«  Nwmher  «wtf  Wetfkt  per  Bkale  caught  o«  Are**  XIV.  ani  XT.,  rtmgo  Bomh4 

(Md  JfMaet.* 


te. 


19(16, 
1906, 
1807. 

1908, 


1900, 


1910, 


1911. 


February 
'Nowabwr 
Oetobrr  . . 
November 
April  .... 
September 
I'eceBiber 
January  . 
September 
October  .. 
November 
December 
March  ... 
October  . . 
November 
December 


12.«-1 
24,9-3 

08.8-  7 

17.9-  4 
1.0-2 

664i-7 
IJH 
3.3-3 
17.7-6 
20.0-11 

20.7-  1 
6.7-3 
8.0-1 

37.4-6 

18.8-  2 
0-8-1 


«r2-3 

74B-4 

456-8 

787* 


276« 
271-6 


818-1 


1011.  Angii-t  ... 
„  October  .. 
H  ]^^ceHbcf 

1012,  rabrwry  . 
Mftfck  •  •  • 

.  ..  Joly   

H  Angnat  .. . 
„  September 
„  Octol>er  . . 
„  N'ovember 
„  December 

1913,  April   

„  July   

„  September 

October  .. 

1914,  July   

UU,  J«M  


JOS-l 

24A-1 

4404 

4JM 

186-2 

2.9-1 

0.3-1 

21.6-3 

212-a 

08.7-2 

1.000-1 

31.1-4 

276-e 

34.9-1 

2964 

ISM 

i.6-1 

4.7-1 

sa-i 

21.9-8 

126-4 

120-* 

78r6 

7.M 

liOO-l 

■  •  « 

186*7 

VI.  SUMMABY. 


Tbe  concloaiotu  may  be  ramniariied  lint  In  tlie  order  la  whleli  tbqr  war*  reached  In  tlw 
text,  and  thn.  MMIr.  is  ttet  BtUlaid  bi  etetim  tte  «Mwti  «C  ^  1 


■  Swon  or  <tm  OoMMiimiiMi  or  Pub 


1»M 


(l.>  TiiK  Niiirr  or  tiii:  rnBiHMaovHM. 
loctlon  of  the  n..«t  im..„«,  fishery  U  ,h»w„  to         MtUi  r«U  Iv  yMT  to  * 

1  "  'Twrlottw  and  Ala.k«  «• 

TJint  B  Hlinllnr  i-Uamc..  took  pint,.  |„  Alaska  In  iliowB  to  m'lrftliHw  ^.t^., 
repores  of  mitcd  state,  fiovernm.  nt  nsont.  Q-OWWM  UM  MsttMl 

»tatutlc«  a.  to  the  l-K-niitl...  „„„,  which  the  OA  luM  tm  SMttto  W««  «M>lM«  *k. 

to  l..i>.b.  ^III  <  kl  ww^^  rm^m 


•Xtennlon  of  the  most  acllvi.  H^hery  to  haiika  atlU  IkrtlMr  wmm. 

The  vo,  aw8  made  l.y  Ih..  five  vewieln  whoae  nwonla  m  -wii^  --^  t^m 
by  their  distrlhutton  in  »uco*»ive  year.  "wi^  P<»»»  ttk 

>nmwt  aim  tk*  oMw  tulu  wm  attHat«.  ^ 

(8.)  Tbs  Lmrm  or  tm»  Ymmm. 

rk»  Imnut  to  the  length  of  th«  rnmmm.  A-  «.  iu.j^     ^. 

ft>r  a  period  of  ten  year..  «^  « 

The  royagee  were  much  longer  durtac  the  mimtar  thmm  dt-.i-,,  _ 
Ml  »m.«e  1.8  time,  that  for  June.  ^  *^ 

<a)  TW  .KHT  IN  FWHIM  Aa  C0«PA«SD  WITH  THE  OTHKB  Pa»TH  or  THE  VoVAOM 

The  Ime  ■  ■  *^  the  Krounda. 

-ore  iLunt  2^^"^  taer-  •«  ..re  ,n  re^n«.  to  the  nece..l.y  o,  going  to  new  and 


(4.)  ThB  TlOA 
(a.)  The  Catchet  by  WelgM. 

weight  caught  ,«r  «k«te  wa«  about  half  In  January  what  It  w«  to  wSSLIjS 

.^rJ:^::;ra^oV:;:rs:r^^^^^  -  - 

ms  per  cent.  If  full  allowance  were  made  to^t^^  i^  Z  SIT^  ^^T'v''  ^iT"" 
tnier  rate  than  that  for  the  whole  timj^.^^  ^     ^  TWi  to  . 

Se  rirr, "  *>'  "ank«. 
for  the  flshine-time  ner  vnv  iin>  / 

by  the  weli^  ta  the  c.i«oea  tended,  when  eomhined  with  that 
rate  of  decref^.  whl^h  U  tt'ST^J^.^^  '"^ 

docks  thl.  fact  oompu^  ^mbo^t^      tot^  '^f;,  J^real^  '"'^'^  """"'"^ 

-«it»ryi)eiagoii*thlMtooB«^Mrterof  tho«eft»theb«rtofthewmmtriwiUM^ 


HTATiarir*  or  Halibut  F»Bny  in  PAciric. 


8  IW 


Ill*  MMllH  tt  M  MUM  per  tkato  were  at  the  beginning  of  each  decade  3.38  to  4.0B  timea 
what  It  waa  at  tka  aa<.  TUa  rate  varies  dightly  from  that  found  from  the  weight  caught  par 
akate,  abowlag  tiie  decreaaliig  average  weight  of  the  Individual  fUh. 

Tb*  oaaaooal  variation  in  numlter  caught  per  ikata  ia  proved  to  ba  very  fraat.  ttet  tog 
January  being  a  quarter  of  that  for  July.  In  coui|iariio»  with  tte  iMHr  iMNM*  or  faMwdta 
In  weight,  this  shows  the  Increnaed  weight  of  the  flsh  in  .^^Inter. 

In  obtaining  the  preceding  n-sults  the  varlmice  between  the  flgures  for  the  relative  prodne- 
tivity  of  the  banks,  when  calculated  for  the  weight  and  for  the  numbers,  foreshadowed  tha 
dinr.Teiiee  In  the  average  sises  characteristic  of  the  various  areaa. 

Tbe  .lecreOHc  In  numbers  per  skate  U  greater  in  the  tables  for  separate  areas  than  In  tboaa 
for  the  whole  flsbery,  as  was  alRo  found  In  the  cose  of  the  weight. 

Tbe  seasonal  vorlatlon  In  number  caught  on  tbe  limited  areas  shows,  when  (iiiW|Mrad  « 
the  yield  lu  weight,  the  same  Indications  of  a  flnctoatlon  In  average  aeaaonal  w^lgkt  •(  ttt  I 
im  did  tbe  yield  fur  tbe  whole  fishing  area,  and  alao  corrobontca  tba  extant  ot  aaHaa 

There  has  been  no  distinct  increase  In  th»  nwkar  of  Ml  aaaiht  par  tyiT  te  IWPOBM  ts 
tbe  iiicreace  In  tbe  length  of  tbe  voyagaa. 

Tbe  nvernge  weight  of,  and  numbara  ul,  M  fel  Ift*  tUftm  taitatta  tiMrt  tt»  tmnm 
Individual  weight  of  the  flsh  has  fallen.  """"^ 

A  couiparlHon  of  averages  for  cargo  weightu  and  numbara  «iae  Indteataa  tHt  th«  inran 
weight  of  Indlvldnaia  obtained  in  winter  exceeds  that  of  the  i 


(tt.)  Siziia  or  FiBii  obtained,  FLVcruATioita  m. 

weW*  to  ahown  to  have  been  lowered  very  markedly  when  statistics  either 
tnm  Uarited  areas  or  turn  the  whole  are  considered,  using  direct  data  from  the  catcben. 

Tha  araaniMl  floctnatioQ  is  proved  by  the  average  weighca  of  the  Indivldnala  In  tbe  carfoaa 
aa  a  whtde,  tqr  the  averages  tot  the  aeparate  records  o(  cateiiaa,  and  tfc*  ntlBllUltiiM  if  iTawgl 
weight  and  average  nnmber  taken  per  skate. 

It  la  abown  that  in  the  case  of  Areas  I.,  II.,  and  III.  the  seaaoaal  flucutatlon  corresponds 
cioaely  to  a  year's  growth,  while  it  does  not  seem  to  do  so  on  other  banks  with  fewer  records. 
Aa  aaqdanatlon  is  suggested. 

l*e  influence  of  depth  on  the  slie  of  flsh  caught  remalua  onaettled.  Althoofh  there  la  an 
apparent  decrease  with  depth  on  the  oMar  hMdH»  tte  lalniiliiillnii  ut  Mtmu  W  ' 
results  in  a  reversal  of  this  relation. 

Kccurds  of  catches  In  weight  classes  show  a  cotntetlM  eC  UTTffllgt  Walght  with  ' 
skiite.  small  flsh  being  caught  In  larger  numbera. 

There  Is  presented  evideae*  flf  tt*  pMMM*  et  adMalab  or  load  iin|i«lill(wa  eC 
c'cini|H)Bitlon  as  to  sizes. 

Increased  relUuce  on  young  flsh  is  evident  from  the  examination  of  weight  claaaas,  feott  la 
the  records  from  the  whole  and  in  those  from  limited  parts  of  tbe  flshlng-groond. 

Tbe  mature  flsh  upon  which  pre  oagatlon  depends  are  shown  to  be  defdatad  to  a  more  aeriow 
extent  than  tbe  immature  or  amall.  Their  abaence  la  ahown  to  bo  doe  to  eMnwreial  mtt 
being  natuaL  '™™*' 

(a)  VABUTioNe  n  AvnuoB  Sm  or  Wtm  noii  DurMtuT  Baxkil 

The  average  sizes  in  dlffen»t  arena  mn  ahOM  to  MOtr  MUhadlr     convniaeM  of  records 
..f  ndlvldnal  catches.  In  •Terav>*  for  uonte  mat  ommm,  utC  alee  te  cartain  eaaea  of  oargoea 
which  came  ftwmalnglehMika.  I»a  bMto  aaMWl  tho  opea  oeeaa  aaom  to  be  charactertood  bf 
«a.U  llah.  wWto  am  aw» -aWtora*"  hwam  Mi  a*  .Miaa.*  w««  h.«  law 
CT.)  SttAUTa  Paaawiumtr  <m  DitraanHf  BAinn. 

The  banks  exploited  lost  show  the  largest  comparative  yield. 

The  Inner  or  along-shore  banks  were  characterised  by  amaU  yielda  but  large  flab,  beina 
apparwtly  laao  predaettva  aatamllj. 


M  lie 


Tk* tact  of  iiM-  iiii|Hiri>ruiiiii>*iir  III  rbH  iMnikM  u  vvidmt  to<r.« 

ttolklfllUK  liKHlloli  of  Ihf  iiiimt  Itili-iim'  riMhrr)',  thf>  IncTMUM  til 

•  jrWd.  tlM>  liiwiTliiK  of  til,.  tt<tcrniti-  xin.  „f  tb»  itoh  M  tlM  bMfeh, 
(he  iiriHlm-tlvliy  i>f  ili>|>l(>iml  iin<l  iiii<lf|iltiti>t]  lianka.  Tk«  rat*  at 
(leflnlrdy  Hwvrliiitiml.  ami  ii  ntivful  rumlmtloil  of  tiM  M 
rill-  nirn-ftiiraN  of  Unit  nl.tHinni  tbrouKb  tb*  ytoM  pw  riute,  «rhll»«l  i 
fniiii  fver)  M>arc«  >■  utiowu  to  euanr  la  tiM  rwH.  ft  it  tkmtimt 
•N>r.riiili-<l  ia  yMi  l|r  HVtiltt  MmW  19  «■«  •»       CMlt  MNk  I 
nili)  lieKllli. 

Ill  >«>  fur  iiH  tlio  hlolotty  of  the  iMliiu  la  tOMWMd.  a  camtatlM  Mmm  tkM>  aMlibm 

lu..  avpr«i»..  six  f  ,ii..ir  ii.b     -^.-1^7;;;;,;  ■»  rTmia-w^ 

HvernK,.  «el«lit»  iin.l  tUe  catch  i*r  unit  o(  tmt.  CmMm  tnltmlllM  M  to  tte  'TZTl  ""  r 
tiM  0.11  .nBlvMi.  Tha  wtetly  alw<M»   m^J^  ^  rSii 
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101 

103 

iois 

B 

144 

103 

204 

lis 

ION 

C 

102 

144 

144 

216 

D 

240 

132 

240 

06 

14 1 

lIM 

1  fut 

168 

IS] 

E 

102 

168 

216 

132 

84 

U«t 

1J7 

7- 

•JIH 

168 

168 

A 

168 

288 

loe 

228 

1«N 

180 

151 

17.-. 

IH".' 

102 

•-•1« 

144 

B 

06 

144 

102 

168 

144 

120 

KIN 

180 

108 

ISl 

102 

168 

C 

iit 

16N 

i:«7 

lie 

i:<2 

108 

V 

06 

in) 

180 

144 

113 

168 

in8 

144 

i03 

isb 

384 

E 

72 

168 

108 

161 

144 

168 

2tM 

168 

100 

100  1 

fl 

A 

340  ! 

216 

102 

183 

I»S 

168 

lift! 

'.'10 

310 

160 

Mt 

B 

2M  ! 

1 

21B 

144 

2(H 

216 

ISO 

130 

(' 
D 

2U 

316 
US 

144 

180 

210 

103 

in 

A 

240 

240 

204 

304  ! 

304 

216 

238 

168 

216 

B 

240 

im 

144 

156 

C 

io2 

216 

288 

180 

168 

240 

340 

iae  1 

240 

A 

216 

m 

SM 

aw 

in 

30« 

238 

800 

C 

261 

102  , 

216 

m 

m 

SM 

2M 

310  1 

A 

386  1 

8» 

tm 

m 

t» 

m 

ait 

MO 

:::! 

•  *  • 

ItaPv    OF  THE  Coimintoim  or  ih«'F»"^iH'.  IMS 


JW*  89^  Wtl^  of  FUk  «MfM  per  tluttt  %  FmmI.* 


DM»          1  VwMl. 

J*a. 

1  ra, 

March. 

1  A»M. 

1  BiV. 

1  JOBt. 

1 

... 

1904   

D 

... 

! 

1006   

B 

... 

1006   

D 

I 

ace-ii 

978-1 

B 

1 

... 

E 

310-10 

in-ti 

eai-u 

wis 

616-3 

1908   

A 

}] 

0 

... 

D 

2T0-12 

2n-ii 

802-6 

826-11 

464-2 

181-4 

176-8 

262-6 

281-10 

476-6 
686-1 

K 

234-6 

473-6 

A 

O 
D 

20(MS 

14»-10 

268-0 

174-« 
208-« 
817-4 

47'i-l 
646-5 

H 
A 

491^ 

B 

•  ■  • 

3ai-3 

238-1 
333-2 

483-3 

808-2 

C 

E 

BCKM 

siaio-s 

730-3 
152-14 

38i»-6 
880-7 
368-15 

A 

748-7 
473-10 

B 

787^ 

302-3 

C 

D 

K 

226-2 
100-1 

4m-3 

133-7 

148-8 
217-22 
164-7 
8S-1 

3i23-3 

210-27 

282-2 

650-8 
164-15 

1,361-1 

1912   

A 

301— SB 

B 

C 

niv-11 

168-1 

... 

uns  

A 

J3S-i2 

138-13 

120-14 

111-3 

178-24 

200-18 
207-14 
170-6 
204-13 

202-2 

B 

C 

117^ 
136-8 
122-26 

1914  

A 

106-3 

2ie&-io 

8B-I8 

171  1^ 

1fVi_1fi 
iW— lo 

Ittfi— 12 

O 

1915  

A 

Date. 

!  Vessel. 

Juljr. 

Ang. 

1  6^ 

Oct 

Mot. 

Dn. 

1802   

D 

1307-10 

1,000-8 

■  •  • 

*  ■  " 

ij 

•  •  • 

ati-8 

•  •  • 

B 

... 

...  ' 

8M-S 

•  •  • 

o 

. . . 

*  •  • 

E 
E 
A 

48i9k2 
480-6 

649^ 
315-8 
504-2 

201-6 
600-0 

66O-0 
464-12 

463-5 

•  ■  • 

•  •  ■ 

B 

C 

7«j-8 

aiB&-4 

210-4 
18T-6 

860-7 
384-6 
1,011-1 

*  •  • 

D 

e92-9 

464-12 
... 

*•  ••>•■...■ 

R 
A 

C. 

... 

2V1-I2 

161-12 

106-8 

... 

D 

•  •  • 

E 
A 

«»-* 

mo  

600-1 

208-1 

... 

B 
O 
E 
A 

... 

...  1 
8»6-l 
320-10 
290-15 

140-2 
206-21 

101—11 

1911  

387-7 

270-12 

146-2 

317-21 

161-10 
321-7 

IBS-* 
SBS-S 

B 

O 

D 

86-2 

E 
A 
B 
C 

4Aio^ 
264-17 

414-7  : 

414-18  : 

486-2 

208-12 

131-7 

162-7 

U7-12 

377-6 
166-8 

206-14 
277-13 
171-11 
143-4 

8464 

122.6 

37V-C 
78-6 

aw-11 

60-1 

ll«t-14 
07-6 

1018  

A 

B 

C 
A 

c  1 

A  1 

167-2 

1014  

14.i-12 
138-20 
138-18 

...  i 

1 

i'at-i4  • 

63-1 
128-18  1 

120-13 

li'i^ 

80-21 
ra-4 

"74^ 

87-3 

166-7 

• 

»  •  • 

•Moitar  at  nnm  Omi  «kWi  wek 


torn  8 


8  113 


— ^werB^e  Wtl^  MNWM  jtcr  «ko«e  oa  arew  ///.  (y 

  Variathm).* 


Itareb. 

AprtL 

1902   

1004   

11)06   

1906   

i 

II. 

II. 

I. 

II. 
III. 

II. 
III. 

I. 

... 

... 

... 
... 
.  ■  • 

... 

... 

1 

!      •  ■  • 

... 

888-1 

•  •. 
... 
... 
... 

•  .  • 

■  •  • 

... 

104-1 
4BO-4 

. . . 

1907   

iii-H 

187-2 

413^-5 

736-7 

817-2 

•  <  • 

567-10 

l»ui  

6416-6 

616-2 

II. 
III. 

ill. 

II. 

III. 

I. 

II. 
III. 

M7-4 

240-7 

417-2 
288-13 

347-8 

228-11 

101-2 

ats-a 

noil  * 
aW-8 

526-6 

286-11 

241^ 

586-1 

318-7. 

sii-a 

417-1 

621-1 

8U-8 

111-1 

486-12 

... 

! '. '. 

388-6 

•  •  • 

afn^i 

i'(»-i 

837-8 

... 

264-8 

385-7 

305-7 

00O-8 

t 

U. 
III. 

I. 
II. 
III. 

I. 
II. 
III. 

I. 
II. 

12^-2 

254-11 

287-7 

88-3 

88-1 

1918  

125-2 

11(^3 

140-16 

14^ 

2S5-0 

186-4 

1914   

TO-7 
lM-21 

120-6 

42-1 

'a»-2 

sra-31 

124-14 

1015 

::: 

... 

'••-1 
16»-12 

•  •  • 

Date. 

Arcs. 

July. 

Aac. 

8«pt. 

Oct. 

Not. 

•  •  • 

Dm. 

1002   

I. 
II. 
II. 
IL 
I. 
II. 
III. 
II. 
III. 
I. 
II. 
III. 

I. 
II. 
III. 
II. 
III. 
I. 
II. 
III. 

I. 
II. 
III. 
I. 
11. 
DI. 
1. 
II. 
III. 
I. 

II.  i 

88»-2 

•n-2 

l,08&-4 

19M  

IWB  

18W  

«rr-2 

2S8-8 

1 

1007 
1910 

J!H3  

•  •  • 

n4-iT 
aM-i 

... 

2S(>-1 

... 

i'm-7 
270-4 
48fr-10 
41-1 

m-M 

.  118-2 

194-1 
836-10 
424-8 
88-1 

leo-s 

363-8 

•  ♦  ♦ 
«  •  • 

»4 

20^1 

220-3 

aoi-12 

186-6 
196-( 

116-7 
83-6 

186-12 

34i4 

i4»-8 
281-8 

•  •  •  ' 

U4-4 

1W4  

1015   

'7&-2 

m-ti 

i»U 

VK-l 
88-1 

M5-8 

ioas 

185-4 

129-3 

■'5»-4 
101-4 

Vr-i 

■M 

nrdi  fro 

8»-l 

B  U4 


Bvon  or  ttn  Couuvmottm  or  Fitaaiin. 


me 


OBli. 

VmmL 

Jan. 

Keb. 

Muck. 

AprU. 

Joac 

D 
B 

sisTO-i 

... 
140^20-1 

100,112-3 

146382-8 

... 

IS 

o 

USStToO-B 

•  •  • 

D 

... 

... 

... 

... 

101,618-2 

141386-» 

A 

o 

SoiTB-2 

120i46-l 

m737-2 

8B344-S 

1043»-8 

U^lflft-4 

D 

1B3.61K-1 

131,342-2 

86,517-2 

163,666-1 

80,088-8 

1906   

A 

160,070-1 

181348-8 

2Z1384-8 

G 

68^882-2 

104,667-2 

81,438-2 

111,840-1 
10M>B-« 

104.828-3 

D 

63,725-1 

55,830-1 

88376-1 

80,038-3 

141363-3 

1900   

A 

36.955-2 

83.106-1 

128397-3 

161,887-2 

123380-5 

122,463-3 

C 

42,000-1 

46.000-1 

96,000-1 

D 

40,660-2 

4j.-152-2 

49,200-2 

104350-2 

1910   

A 

47.403-2 

70.066-1 

118,026-2 

73,336-2 

188,108-3 

158,66o-3 

1911 

\ 

114.305-2 

223,460-1 

166370-2 

200314-2 

B 

106,000-1 

73I00O-I 

174,000-1 

198,000-1 

C 
D 

217.460-1 

1012  

A 

37.060-1 

01,960-1 

1461807-2 

128481-3 

167,002-2 

144317-3 

** 

B 

c 

20,700-1 

igia  

A 

•» 

!" 

8T384-1 

lsiis8-2 

318,478-3 

** 

B 

c 

75,860-1 

1814  

A 

41,707-1 

67,192-2 

42.620-1 

115338-3 

86320-2 

c 

43.653-1 

56,"jOO-2 

74,885-2 

118300-2 

93340-2 

IttIK 

* 

A 

fH_84B  1 

DM*. 

TmmL 

JnUr. 

Ai» 

0>!t 

Dm, 

... 

10B30O-S 

128370-8 

•  •  • 

86,000-1 

B 

161,100-8 

iaO.780-4 

00.706-^ 

T8347-2 

128,936-2 

B 

mais-s 

m,ae&-8 

MS31S-S 

•  •  ■ 

C 

... 

120,006-1 

D 

127,208-3 

... 

78,160-1 

1907   

A 

280,66o-l 

320,000-1 

0 

92,782-2 

138,693-3 

86,250-2 

iioipi>-2 

78,917-2 

D 

103,630-3 

144.330-2 

106,076-2 

41,006-1 

A 

154,425-2 

120.127-2 

172.406-2 

124,637-3 

132,032-3 

68,137-2 

C 

108,000-1 

60,000-1 

130,000-1 

54.000-1 

U 

104  700—4 

143,722-2 

74,017-2 

83612-2 

A 

140,.'77-4 

1141240-3 

163,000-1 

10^410-2 

76362-2 

C 

76,260-2 

116,000-1 

126300-1 

D 

130.033-3 

07,120-3 

180360-1 

1010  

A 

167.178-3 

104.223~l 

ieO.340-1 

150,237-2 

78,.^25-l 

32,967-1 

1011   

A 

184,337-8 

146,968-3 

I344O8-2 

100,085-1 

101,660-2 

33,160-1 

B 

180,000-1 

M300-1 

118300-1 

1730»-1 

C 

175,765-1 

*  *• 

loia  

A 

inwf-3 

70,298-2 

B 

84300-1 

C 

87i6o-8 

1913   

A 

113,400-2 
... 

124,608-2 

68380-1 

61.814-2 

3634&-1 

48^180-1 

B 

SO.980-1 

44.670-2 

213B6-3 

3t3aB-t 

C 

76,175-1 

A 

126..m-3 

77,568-2 

77,815-1 

2:j,985-2 

C 

79,600-2 

IWB   

A 

!>n,S2S-2 

•  Namber  of  record*  from  wbleh  Mch  avanic*  U  formed  Indtcsted  by  BOBbcr  toUowIac  brpbn  Ui  (ack 
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8rA*urrics  o»  Haubot  Piihebt  in  PAcinc. 
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Table  St.— Average  Kuptber  of  FM  OMyM  per  Bkate,  by  Month  and  YeueU* 


Date. 


1002 
19€8 
1904 
1906 
1808 


1907 

1008 
190B 


1909 


1810 


I8U 


1012 


IMS 


1814 


Date. 


1002 
1903 
1904 
1906 
1908 


1907 

1808 
1008 


1000 


1910 


IBU 


1012 


1013 


1914 


Jam. 


D 

D 

D 

B 

A 

B 

D 

E 

A 

E 

A 

C 

D 

E 

A 

C 

D 

B 

A 

B 

C 

B 

A 

B 

C 

B 

A 

B 

C 

A 

B 

C 

A 

C 


Tnwl. 


D 

D 

D 

B 

A 

B 

D 

E 

A 

E 

A 

C 

D 

E 

A 

C 

D 

E 

A 

B 

C 

B 

A 

B 

C 

B 

A 

B 

C 

A 

B 

C 

A 

C 


Hareh. 


19JV-8 


21.9-6 

21.1-4 


2.5-0 
i.4-2 


6.»-« 
0.7-1 


S.3-8 

13J^-7 

17.3-3 

3.7-8 

6.4^ 

26.7-4 

3.4^ 

6.0-10 

2.1-6 

3.4-2 

6.4-13 

4i-ll 

12.7-12 

6.1-16 

8^-18 

a6-4 

6.1-2 

14.'3-6 

lS.3-6 

lOUV-8 

7.7-7 

20.0-8 

18.io-16 


20.8-3 
13.7-10 

liiMS 


14.7-9 
1.4-1 


7.'»-16 
7.9-6 

7.7-  14 
7.6-14 

9.8-  11 
2.6-1 
6.6-2 

22.0-  8 
9.6-10 

10.3-6 

10.1- 10 
13JHS 

0.2-8 


2.7-6 
63-7 
2.6-1 


at»-u 

22j»-8 

2S.'»-9 

9.'3-0 
16.6-9 
19.0-11 


48.5- 8 
27.9-10 

10.1-  14 
SA-15 

14.2- 12 
0.8-16 
8.3-6 

7.7-2 
13.9-13 

16.6- 2 
2.1-1 


July. 


Aug. 


8«pt. 


64.3-6 
66.1-1 

aoT-io 
mjL-9 


aM-7 

32.8-16 

16.7-13 

20.0-8 
28.6-10 

if-* 


as-is 
1.1-1 


34.4-2 
33.9-7 

23.7-2 


32.1-6 
24*^5 


BlJ>-8 
26.7-11 

20.3-15 

18.3-8 
24.7-17 

8MUi 
I8«4 


8.7-lfi 


51J»-8 
78.«k2 


48.6-3 

19.3-  8 

27.0-6 
31«^ 

98.4- 7 

28.V-4 
17*-1B 


2L3-IS 


243-2 

20.6-17 

22.1-15 


19.1-  11 

19.2-  16 

8.V-T 
ll.tf-a 

7.^12 


Oft. 


34.8-0 

•  •  • 

8.7-4 


9.1-8 

47.2-0 

18.6-  1 
23.2-6 

ll."o-13 

12.7-  14 


275-5 
13.9-10 
9.7-12 

107-1 
20.3-10 
9.0-7 

B.T-11 


2Ji-S 


M«y. 

•  • » 

ats-4 

24.6-6 
8.4-2 
22.8-16 

2».i-9 
19.4-1 

2i.'&-ll 
12.1-3 

15.7-12 
303-11 

16.4^ 

44.1-12 

26.8-16 

lS.4-10 

lS.8-14 

283-17 

103-16 

21.4-18 
24Ji-10 
163-6 
6J^2 

14.1-18 
11.0-14 

17.9-12 

1&9-1S 

Not. 


31.0-2 
38.19^ 


21.0^ 

17.7-  7 

16.8-  8 

ia4-6 

10.6-10 
23.8-1 
8.2-12 
6.9-11 


12.8-7 


12.4-8 
11.4-13 


4.6-  10 
8.IV-7 

3.7-  6 


Dec. 


U-4 


32.4-7 


27.0-2 
0.3-7 

ll'.i-S 
6.5-4 
8.0-13 

5.8-16 
8>-14 


4Jh« 

7.7-3 
4;0-6 

'lS-8 

U-8 

Yi-8 


8  m 


Iteranr  or  n*  Commiwhhiib  or  Fnamw. 


Table  U.—\umber  of  FM  per  CarfO,      FcMel  mt4  JTmMA.* 


Date. 


1903 
1908 
19M 


Venel. 


B 

D 

B 

D 

B 

D 

B 

B 

D 

E 

A 

C 

A 

C 

D 

A 

C 

D 

K 

A 

C 

K 

A 

B 

C 

E 

A 

H 

A 

A 


Jan. 


ApfO. 


3,402-2 
3,48»-2 
6,219-2 

6.457-2 
4.S17-2 


1,207-1 
3.UN1-2 
1.471-1 
1,189-2 

l,»l'5-l 

1.7^5-2 
3.275>-2 
2,130-2 


2,764-1 

i,ia»-i 

2,»8ia-l 


6,"sV»-2 
7,l»0-3 


5,459-1 
5,991-2 
1,621-2 
4,117-2 


1,547-2 
2,88.^1 
1,945-1 
3,600-1 

5jMe-2 


34S27-1 


8,187-8 

6,'l^ 

5,015-3 
6.39JK} 


4.317-2 
2.810-2 
2.141-2 
2.511-2 
3,45fr-l 
4.104-2 
3.141-1 
25i»-2 
.%»*S-2 
5,245-2 

S4»r-1 
0J»4 


5.447-2 

4.158-1 

%1»-1 


4,724-4 

5.M(>-3 

7.921-3 
6.038-3 


6.2.S8-2 
2J06-1 
5.806-1 
8,614-1 
0347-2 

4.184-1 
4.602-3 
7543-2 

«.Vss-i 

10,553-2 
4,526-2 
3397-2 

5,8iH;-3 
2,768-1 


6.059-4 

5.ffii'5-4 

5.777-4 
6.759-6 
4.038-3 


6,424-8 


July. 


AOS. 


Oet. 


1902   

B 
D 

1  ... 

4.1(>8-9 
'5.185-4 

B 

D 

4jt7S-0 

j  5.oiai»-5 

B 
O 

6.':^-2 

6,7i»4-4 

4.(»17-3 
6,300-1 
7.266-^ 
7,817-4 

B 

5,'741-3 
11354-4 

1806   

B 

D 

7319-3 

B 
A 

1007   

4j^l-3 
7,928-3 

4,228-1 
4,916-2 
1339-1 

C 

8j^«S-3 

1908   

A 

C 

180!* 

D 
A 

C 

4.'(Bl-3 
12.064-2 

4,871-4 
11,460-1 

D 

E 
A 

11,006-1 
7,620-4 

iwo  

13.'>fi»-4 

11,090-2 

C 

E 
A 

0300-1 
0,071-3 
12.651-1 

16j»>-2 
7j0»-2 

8,23(5-2 
11,608-2 

B 

O 
E 

n   

A 

e30ft-3 

12.408-2 

«j804-2 
5,764  2 

1 

iofim-2 

8,061-3 
3,912-1 

IMS 

B 
A 
A 

1 

i 

Not. 


.'5,666-1 
4.636-3 


5,434-2 
1,770-1 
2,731-2 
4380-4 


1,816-2 
3387-1 


12,6il»-2 


."5,432-2 
4,863-2 


6.296-2 
3326-1 
8.131-2 
1,960  " 


4,255-2 
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A  NOTE  ON  A  8POB0SSOAN  PABABITE  Of  THE  HAUBUT. 

Bt  WILUAM  r.  THOlfFWK,  OW  STAtrVOID  UldVEMITT. 

In  considering  the  cause  of  what  is  linown  as  "  nrashy  "  hallbnt  among  the  Sshermen,  certain 
facts  tiare  come  to  light  which  may  be  recorded,  although  the  Invcatigation  is  not  complete. 
They  possess  Importance  as  steps  towards  an  adequate  knowledge  of  a  subject  difficult  of 
approach.  The  work  has  been  done  in  the  laboratories  of  Stanford  University,  and  the  writer 
Is  under  obligations  to  Dr.  C.  H.  Gilbert  for  permission  to  do  this,  and  also  for  calling  attention 
to  the  problem. 

"  Mushy  "  halibut  are  usually  understood  to  mean  those  flah  wliich  are  discarded  by  tte 
dealers  because  of  their  softness.  The  number  thus  culled  varlea  widely  during  the 
and  also,  according  to  the  fishermen,  between  eaigoea  of  Teasels  which  hare  flshed  on  tte  i 

grounds.  It  is  said  that  the  banks  off  the  coast  of  Oregon  yield  an  especially  Ui|a  l   

of  this  "  mushy  "  halibrt.  In  the  course  of  the  work  the  culling  of  •  nnmlMr  of  oufow  wm 
witnessed.  It  was  evident  ioat  under  the  head  of  "  culls  "  tliere  were  tadoM  iarml  dUhMat 
types— namely,  those  which  were  "  white-meated " ;  tliOM  whtek  wan  "  jrtlmr."  «t  ^%^f|y 
spoiled ;  those  which  were  "  mushy  " ;  and  tboM  wUak  mn  "  wonqr."  A  Ml  WiMi  wm  hi 
an  advanced  sute  of  "  muahtaMw"  wm  tmrni  "■nqr."  la  BtHTh^  tt*  «Ata«  «t  naimm 
establishments  in  the  Unttad  8Mm»  Mi.  *^'«nfB.  it  bMaiM  widMBt  ttst  Mtt^  mi*  Mi 
which  varied  widely,  tlM  pfopotttau  tt  ilk  wkM  iraf*  ««IM  «i  goouMit  of  Mi«  "  ■* 
forming,  bowem;  tmt  a  swUl  put  «t  0»  tettf.  It  ii  Mt  jBipm  km  to  fliuw  tOm 
thaa  tka  "MAjr"  «>t  "ww^"  imtilut 

Tbaa»«Bai  -wanv- iMiMM  u«  tmn,  nih^ivrtr  ■maWm.  la  yfapatttoa  to  tta  total 
coll*,  tat  aia  rwdtly  Mwimai  fcjr  oit:!i»g  iato  tbe  flash,  as  la  doaa  by  tka  eaOan.  Thus  ter 
BO  oMia  katro  baaa  akaemi  to  nAiek  »  "wwajr"  or  fpnatttaad  kaUbat  waa  "arilkr"  or 
"wMkr,"  wt  tta  two  tm*  oMir  ba  MrttarMai  akarply  tr  ttair  ajpaaraaea.  Tkara  to  ao 

•t  mrr-- — "-r  umm  "Trnnatoiia"  A  cot  tkroa^ 
tta  trwit  awattoa  paraM  to  tta  tnta  njassa  tka  vamdtaa  aa  aOvW  tkwaila  lying  among 
^  ■y***— •  tkwafli  Ut  trtOl  tka  flkiaa  to  a  lagtfar  way,  aad  astead  from  aeptnm 

to  aaptito  tt  tta  avoBMina,  tm  aat  ttna^  tkMt.  Tka  imuli  of  tbe  head  are  apparently  less 
ItoUa  to  totoettea  tkaa  tkoaa  ai  tka  traak,  aad  aaaalljr  noaa  aro  to  he  seen  in  the  head  of  even 
«  kMVllr  tofaeted  ■peetawn.  Tka  daaatty  of  tatoetlon  rariea  somewhat  in  different  individuals. 

nuo  1,*  Big.  1.  a  pboto-aloogtapk  of  a  eroas-section  of  •  portton  of  muscle,  enlarged  elgh- 
t««B  ttoiaa,  givaa  aome  idea  of  tbe  alae  of  tbe  threads  as  compared  to  the  muscle-flbies,  and  of 
tbe  daaatty  at  teftetkm.  Tbaaa  tbraada  vary  betwera  0.20  and  0.80  mm.  in  diameter,  four  or  five 
tinaa  tkat  •<  tka  Ittaaa.  In  Ptote  1.  Fig.  2,  to  a  craas-secUon  of  «  single  thread,  enUrged  about 
188  Mmta.  It  wffi  bo  aeon  that  the  thread  is  actually  a  tube-like  structure,  containing  a  mass 
of  fine  grannlo-llke  bodies  with  an  envelope  formed  by  the  flbrill«  of  the  muscle,  within  which 
the  parasite  oziats.  The  mnscle-llbres  are  not  degenerate  in  any  way,  the  striatlons  being  as 
perfSetly  evld«it  as  to  adjacent  abres.  In  Plate  3,  Figs.  A  and  B,  are  given  reconstmctions  of 
the  wds  of  two  of  these  threado.  It  wUl  ho  notiead  that  tbo  tbraads  aro  fOmad  of  aovaral 

cystaor  tropliaairftaadiitoaMlhia»Milto«a|ia~ciito4k<«rflitlrallik  ttMtfl  tMAtttfaaa 

are  frequent 

Tbe  material  when  found  on  the  wharves  was  not  In  the  best  possible  condition,  and,  pending 
the  discovery  of  specimens  when  freshly  eao^t.  the  mlante  atiaetnte  of  tbe  pata^  to  gtrca  to 
a  provisional  way.  The  sections  aiilfc  walk  MtCa  MW  tMliNl^ki  MHatofr  iHMMlVtta 
and  counterstained  with  eosin. 

There  is  no  definite  wall  to  the  tubule,  or  trophosoite,  the  substance  of  tbe  limiting  layer 
being  continuous  with  a  reticulum  which  extends  into  the  toterlor.  Oecastonally  (PUte  t. 
Fig.  0)  there  may  be  seen  a  densely  staining  layer  on  the  external  surface,  but  tbto  appaato 
to  be  either  an  atrophied  portion  of  muscle  or  a  decomposition  product,  and  not  toaad  Mar 
the  whole  tubule.  In  the  meshes  of  the  reticulum  may  bo  found  variona  types  vt  hattm,  tka 
more  frequent  ooaa  along  tba  ImsMdUto  pet^ibofy  km  sbmUI  bodiaa  (<Mi01  nm  or  tan  to 
diameter)  wbiflk  State  klaak  »ltk  tosa  kwato^ilto  (Ptato  %  Fig.  ti.  Tkan  appaar  to  ba 
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bSTlSrr^!^  '"^  ""ay  «>«  individual  celk,.  The  la^r 

^T^l  ^  .  'xx"""  -oniewhat  similar  to  those  foand  In  the  pertphe» 

3)  't  would  seem  undentabto  oj ^Jm^Z 
wrrounded  by  its  own  zone  „f  cytoplasm,  and  that  there  is  In  thU  caM  imBt  a 
Mils  imrtlally  wrapi-luK  the  large  eoslnoiOiyle  body.   Vacuoles  which  -^^,11^,,^, 
"*L  """n  "       «>'"nienc..me-.t  of  deReneratlon.  due  to  preservation  so  lone  Ulw  tkT 


™.    ,!!!".  I.!.       1        -       ■*•  »'      tnbuto  tiMw  mom*  .MM  to 


iided  by  less  reticulum  than  on  the  perlpher}-. 

The  great  .similarity  l,etween  the  tubules  would  indicate  that  the  puMitM  te4  . 

,lte  staKe  In  which  they  had  halte.1,  and  that  the  Infection  WM  not  —    into  fa 


supiHTted  by  the  fact  that  all  the  Osb  affected  were  bwltby  iiriiiiM»M  u  tep  »  1.. 
i8certalne<l,  and  that  the  «MariMttell  ot  "A*"  M  iHMB  ftaTen^  Am.  JtJ^nl 

presence  of  the  parasite.  "* 


In  considering  this,  there  may  be  mentioned  a  very  eotloMi  ■iiaiHnHuu  or  the  ,i„„m 
In  "hlch  the  parasite  lies.  In  Plate  3.  Pi,.  A,  U,  firm  m  *»wtaK  «(  .  portfcm  ofTttw." 
Around  this  toward  one  end  of  the  section  shown.  «V  !>•«««  N«*  ot  flteUk^  like  a  sphincter 
muscle,  outside  of  the  longitudinal  flbriu..  In  Plato  „^  ^  ^  fl».«Tp»S«KmlcJJS.P^^^^ 
a  cross-sectlon  of  the  same  tl^iK.  to  wWch  tl»  dwter  «mm  JTtte  fflimT^Sr^  ^.Uy 
trac^  carer,,  exananatto,  o<  tt-e  .|«r  t^t  tb.,  are  de«nlto.y  striated  as  dlstS; 
a*  toe  BWidM  to  any  oOnr  part  eC  tbe  awitfan.  Tke  tobniea  teem  to  show  tiu.  ^nn^nno. 


mMjM««  part  6(  tbe awitfan.  Tke  tobniea  teem  to  show  the  evidences  of  past 
mi^^  -  clrcnlar  flbrlllie  is  obscure,  of  course,  and  no  theory  is 
aavaaeed  to  aeeenat  tor  tbem.   - 


.  '"^'^  "**       P"**"'  'n  any  case  in  normal  muacle-flbres,  as 

ttat  n!l?i!!-S.r!f^'*"'"'^"         <^'"«^">«'<»»  which  must  be  drawn  from  their  presence  Is 
!^       BfOfflBcaMons  produced  i>y  the  presence  of  the  parasitea,  and  tbia  tadlcatea  tbe 
PNMbuttjr  tbat  the  parasitized  tissues  have  not  been  vitally  IntotaA   It  —taWinw  tbM  mm» 
time  wotild  be  necessary  for  the  production  of  such  a  reaction. 

In  examining  the  '  mushy  "  halibut,  a  spore  was  found  whtefe  nwy  or  awr  Bat  ka  «mb 
of  tbat  condition.  It  Is  evld-utly  from  a  siwroioon.  lU  atepa  M  anmiainn  mn  that  at  a 
four-iK)lnted  star,  with  four  iwlar  capsnlee.  The  investigatiaa  «f  thto  haa  not  Ma  t» 
to  enable  a  cimuectlon  to  be  made  between  it  and  the  TimianaB  ll«|liiinnill  to  tte  " we^w" 
condition.  It  Is  also  not  at  all  easily  decided  lAethar  tta  "mm^"  ami  "mfflv"  tohare 
the  results  of  siioroioan  or  of  bacterial  taftetleik  The  toaMlto  of  liahirwiiii  aa  well  ..  ttu. 
Writer,  to  distinguish  amdv  M  wtai  fto«r  t^^S*  ZmT!Zi^  ^1^^^ 
I'late  2.  Plga.  1  and  a,  ai.  pkotogmpka  U  mtmlmStJT^Ja^-'  "i^^  ■ 

^«  haa  taen  thaag»  ban  to  Nftato  tnm  aiaenaaion  of  the  systematic  relationships  of  the 
SLzL'^"'  *******^  *"»wn  of  the  Ufe-hlstorj-.   It  Is  hoped  that  what 

VT*  y     ■  7".*^.  *°  w""**"  >"  '«>'■"  flew.  «nd  that  It  will  be  ..  .pllfled  by  further 

^Trttw  to"*"^  ***  *"        ""'d'Hon.  and  the  study  of  the  lUk-hiaUMy  nay 


EXPLAnATIOR  or  PX.4TU. 

J^ato  1.  Craw  aiwWaat  a/  PawmihK  Mm*; 
riK.  l.'8bowlng  denaitjr  of  ta^totie*.  eiUaifMl  M  ttaWlk 
Fir  2-  A  slBKle  tabide,  entoriad  18S  ttawa. 

Fig.  3.  A  tubule  showing  the  clrcnlar  muscle  fflirilUe,  enlarged  about  22J  tinea. 
Plate  2.  Slices  of  •'  UUkg  "  iSfalttat.  after  amr4mUt0  to  "Tn-Hrfttic. 
WMto  ilrMt  ^  -mm." 
rig.  1.  Tranafatwaaetioaeftnnk.  nacaTity  tMnMifltoaMaaeMMtoatoiilM 
Fig.  3.  SMtttol  mliMi  at 


n*t>  a. 


8^8 


feoMMUf  Pidustn  or  rm  BALom. 
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Plates.  Reamrtmetiim  from  Scrtat  •/  tttMmu  of  Me  Tkrmt*  0/  /m/mM  r<«M«. 
Fic  A.  TteMd  With  wMHl  MMw      kgr  -Ttw  Tntiful  ■iinn  TO  lUm. 
Hg.  B.  ThmA       MM«  ^la«  nd  to  m4. 

n|i.l,XS.4>l^  Haa4i&  «(  nqctBC  appMniiiee.  Figs.  2  and  4  may  be  degenefatlnc, 

M  rtswa  bf  th»  VMaota;  B  ku  tta  eapmile  of  small  bodies  apparently  looiiened  or  not 
rtt  ta  Ami  parittoB ;  8  Nprcwiita  the  nnwl  ty  i>e  of  spore,  and  by  far  the  mo«t  abundant 

rkt,  «.  A  man  ^etf  from  tbe  periphery  of  tiw  trophoiolte. 

9^  ft  A  pofttm  af  the  periphery  of  tbe  traphoaoite,  abowtng  the  falae  ( ?)  external  enTetope 
Mi  the  eMatod  iniiaelee. 

cap,  aapeale  of  amaU  cells  (T). 

lUfe  eoitfa^qrie  bodr. 
mf,  striated  nmade. 
ret,  tetieatant. 
T,  Tawmlai. 


8  lao  BiroCT  or  ma  OomiMMoiin  or  Fmbmih.  int 


THE  PBOBLEM  OF  TBS  BAUWTT.* 


By  WitUAM  P.  TiioMPso:*,  nnriHn  Coi.fuBtA  FlaRtain  liwrAwnuait, 

One  uf  the  chief  prulileniH  ponfrontliiK  flKhery  niitboritlaa  on  tlw  PMlfle  Obut  to  ttat  ot  tlW 
hnllhuf.  Necond  only  tu  tlH-  Hiiimun  In  value.  Ibe  )iindlii|s  daring  1914  at  PaeUe  Oaaat  p»fto 
are  mtliiiatMlt  at  over  (U.OIUOOO  ll>.,  an  ai>()arcnt  Incrruw  ofwt  18U  «<  MMljBW  It  to  >lltoui 
tbtit  the  flKureH  for  im.'i  will  Khow  little  or  no  ftiUlnt-off,t  ftnagll  thiM  to  •  MMMt  oaBfMtoa 
RuionKst  tho!<e  intoreRted  in  the  InduKtry  that  the  halHmt  to  Mwf  flmlitifl  TMi  OlMtaltoa  to 
liawed  ui>oo  the  fact  that  tbe  lengtli  of  time  reqalrcd  to  co^tot*  ■  Mil 
tbat  tbe  Oahlng-Teaaeto  nmai  pmewd  to  non  dtotant  bnkab  tkot  m 
Ikt  lah  M*  M  toaiar  akratent  u4  «w  CiMrtog  I 


It  to  Bot  ganerallr  recomitaed  tbat  sea  fluherlen  are  exbauatihie,  and  it  l«  urgently  necessary, 
ia  tte  eaae  of  the  halibut,  to  know  what  vitality  there  Is  Itehlnd  the  tremendous  yield,  and  what 
mMnnwa  may  be  taken  to  cure  for  It.  The  real  value  of  a  species  must  be  measured  only  In 
terma  of  what  It  is  capable  of  yleldluK  without  daniage  to  itself,  and  It  behoves  us  to  ascertain 
whether  the  present  catch  la  a  normal  yield,  or  made  at  the  expense  of  the  future  existence  of 
the  halibut:  in  other  words,  whether  we  are  using  tbe  Interest  only  or  are  also  drawing  on  the 
principal.  It  is  also  necessary  to  determine  tbe  ixisKlblllty  of  preventing  the  ruin  of  the  Industry, 
a  problem  which  can  only  be  solved  by  earnest  research.  The  yield  of  halibut  in  the  Atlantic 
.8  too  small  to  provide  the  wealth  of  material  necessary  for  reseaicb-work  without  nudnly 
prolonged  and  excesalre  ^ort  Hence,  there  to  In  the  Padfle  the  teat  oppottonltr  to  deal 
^  ^   1  ^  lapMy. 


InntBimnaii  «r  Baumv 

The  Brittoh  OrtnMa  Ito|»rtn«tt  oT  nritotta*  WWfntoid  that  an  inquiry,  to  be  eonptete. 
maat  deal  w^tta  whrtaMa  el  the  halOKrt,  tad««iW  tl»  fMWth,  htotory.  f 
hpttPB,  aad  pariad  tt  tmVSUr.  Tl»  wtttar  haa  haia  aetivri^  encaged  npon  the  atady  of  tbta 
yf***        ^         •*  MM.  na  walk  tt  eeWeetlng  data  was  done  on  tbe  flahlng-reaaela, 
^^S?  ""'IV.  *•  "^""^"^        *•  *^  *»*.  M*  the  eondltiona  met  with  on 

the  hoato  BMMad  the  graaidua  ffeatly.  Madi  tiSM  waa  thoa  loat  aa  tbe  vessels  usually  flsbed 

and  waaa  CMBpelled  to  proapect  a  great  deal  until  banka 
wtnAiMd  «Mck  jMdad  wriL  na  eondtttowa  wwe  anything  but  those  to  be  found  In  the 
tohacafcwf,  aa^  aa  aaiaiila  ww*  eoaaanea  ttma^  it  waa  rarely  possible  to  examine  as  many  at 
i  a  dijr.  MerarflMliM,  nearly  S,000  qiadiaMia  have  been  examined  in  the  course  of  the 


^  P^|**P»  ■•taial  to  »A  why  It  was  not  poaalble  to  examine  tbe  flah  when  they  were 
Bfkt^QK,  and  tiiaa  aT<rid  the  disagreeable  living  and  working  conditions  at  sea.  It  cannot 
^  *°*  iff^^  emphaatoad  that  wwk  of  that  sort  would  have  been  nearly  >  rtblesa.  The  flah 
ia  any  mael  may  come  ftom  any  bank ;  as  all  the  viscera  are  removed,  lue  sexes  cannot  be 
dtoHwgatohed.  and  the  cnta  made  In  cleaning  tbe  ftob,  which  is  done  on  the  banks,  allow  the  head 
to  aaaaaie  aa  onnataral  poaition  and  make  the  measurement  of  length  Inaccurate.  The  Inability 
to  dtotingntak  tlie  two  aesea  would  alone  be  sufficient  to  invalldata  any  work  after  tlie 
aia  daakad. 

LmUt  iNrOBltATIOll  AVAIUaut 


There  to  vary  Httto  aitedag  iitatahna  oa  Urn  haWat  aad  the  Add  to  practically  a  Tirgin 
•M  laatotit  ■etiaha»aaweawd,aoat  at  theaii—laefHil  cart  little  value,  the  moat  valaaMa 
bettg  aotoa  Ml  tta  era  rt  tka  laMtot.  aa«  Ma  «a»irtar  aMHoa  ta  tka  North  Attontlc  obaerratioM 


*  Rpad  St  mwtini;  ct  rmmnailaa  ONnMaMa.  tiaaaii  nta. 


Mill  Mill'*  raai4M»  tow  aNtoMtot  tfea  ato*  m  m*  aa 


t  Om  s 


^^ta  ■  MMtlarlag  wmf,  bat  ralmbto  ta  corMtention  of  what  has  b«en  diaeorFred  In  the 
W     >»H«Wd  ttat  tU«  is  tkt  tot  untnmtie  attempt  which  ba«  erer  been  made  to 
tt»MiMMH]r  tt  tlw  bBlHwt  nm  (MiMjr  of  reaionlnR  from  the  hahltR  of  other 
•*  wMwt,  aad  notlilnK  baa  been  accepted  aa  true  unle«»  ihown  so  by  actaal 

oWslned.  Tht  writw.  bowevir.  freely  nckDowlodi{p«  that  the  illri-ctlon  of  Us  efforts  has 
bum  wrjr  Hrgtir  lafluwiid  by  the  splendid  work  of  the  Sngllsb.  Scotch,  and  Oerman  writen 
m  m  Halm  (MmmvumKm  pMmm)  nt  tlw  Kwtk  Wm. 

I'nTSICAL  ClIABACTEBISTICS. 

There  are  few  coninirrclHl  liKh  which  exceed  the  halibut  in  arenii*  sla  

of  the  north  temperate  refciuiis  there  nr(>  no  Important  ones  wbM  iadtvidMlly 
weisbt.  save  the  sturgeon.  It  Is  simply  a  Riant  flonmiMr,  aetiw  aad  imrtMlni.  «m  «(  tt»  L- 
with  its  eyes  iioth  on  one  side  of  its  head,  a  bottom  4wM«r  Wttfe  tb«  iHMt  of  trh^i  «■  m*  •( 
its  sides,  heuce  very  dark  on  the  upper  or  right,  andi  whtt*  m  ttt  towar,  w  laft.  inteea,  Tfea 
female  romotinios  reaches  n  length  of  orer  6  feet  and  •  W«i|ht  «(  am  MB  Hk,  «fcffWl¥.  aa  a 
mie.  tba  dab  In  aajr  eateh  aTwaga  from  IS  to  80  lb 

ViCSSrXS  AND  IlARDUIfa. 

Tba  Taasals  naed  In  the  I'licinc  Coast  halibut  flshery  are  of  two  classes,  steam  and  garolene, 
salllng-Teaaels  being  out  of  place  lu  the  long  narrow  Inlets  and  passages  of  our  western  coast 
The  steamera  are  the  familiar  trmvlers,  of  nl  out  tons  l:urtben,  about  100  feet  long,  making 
as  high  as  11  knots,  and  capable  of  carrjing  200,000  or  2r>0.000  lb.  of  halibut  on  Ice.  Some  of 
them  carrj-  dnrlew,  as  many  as  twelve  in  some  instances,  but  It  is  becoming  more  and  more 
necessAry  to  use  the  metiiod  known  as  •'  long-lining."  or  Ashing  from  the  deck.  With  two  flsher- 
men  to  a  dory,  the  engine  and  deck  hands  bring  the  total  crew  up  to  thirty  or  thirty-flre.  The 
gasolene-t  oats  rary  greatly  In  slie.  tbe  largest  being  100  tons  burthen,  but  they  do  not  usually 
cartjr  more  than  aU  durie*.  A  grea.  many  small  ones  are  maiuMd  by  two  men,  wbo  4o  not  aaa 
a  iiiV^  btt  fl*  amt  ae  aide. 

Rapu  Deijtebt  or  Halibct. 


t  trip  usually  lasts  about  two  weeks,  longer  in  winter,  however,  than  in  summer,  and 
tbe  flab  are  cleaned  and  kept  with  crushed  ice  In  the  hold.  On  landing,  these  flab  are  relced 
and  dipped  by  fast  trains,  or  placed  In  cold  storage.  The  consumer  often  receives  flab  which 
have  been  on  ice  a  month,  and  the  quality  of  the  flesh  is  such  that  it  does  not  markedly 
deteriorate.  Every  condltk>n  has  K-nt  itself  to  the  building-up  of  a  great  market  and  to  tbe 
rapid  depletion  of  tbe  supply. 

It  to  difficult  to  realise  the  enoruious  part  played  by  perfection  of  transportation  facUitlea 
and  the  institution  of  cold-storage  methods.  Halibut  caught  In  the  North  PaciOc,  (rff  Alaako, 
nre  placed  fre^tb  on  the  markets  of  California  and  Massachusetta  at  ratw  wbieh,  as  tiia  T^ftiiit 
of  the  busings  testifies,  are  anything  hut  prohibitive.  There  wooM.  obrioaaly,  ba  M  AnMttA 
for  tbe  enermous  yield  ubIcm  aucb  an  <>xtensive  market  were  opaa. 

MiTHuoe  caw  m  Fishixo. 

Doiy  flaktbs  nii»  iaa  \mm  wwidend,  m  in  -  tonrOaa*  flabing  proper  data  are  nf^  kept 
Tbe  csar  w<  waaMa  «<  piecaa  «it  "gfOBnd-Une"  or  atont  trtwl-liue  in  lengths  of  about  400 
t,  aitei  Mt  1m  aw,  «aiM  aa  a  aqaaie  piece  of  canvas,  called  a  ••  skate."  perhaps 
I  at  Ha  MaatMuM*  ta  tbail  Ipk.  Tbe  wbida  coll  bas  come  to  be  called  a  "  skate."  On 
tMa  Baraia  aifcabea  afcirt  H—Bia  at  aaalter  line,  tbe  "  ganglngs,"  with  the  books  at  the  ends, 
abeat  aK  to  a  "  Aata."  Badi  dory,  of  which  there  are  oaually  twelve  on  a  steamer,  uses  two 
to  Hear  "atetaa"  to  a  "aet."  tied  into  a  single  piece,  baited  with  herring  or  other  fish.  Tbe 
dor^ky  ttair  Uaea  paniM  to  eaeb  other  over  a  bank,  both  en-Is  of  each  line  anchored  and 
baoamL  Aa  eateh  of  tba-dtflteeat  dorica  need  to  be  reckoned  separately,  as  the  men  were  paid 
aomrdtng  U  tbe  ealeb.  This  uo  longer  obtains,  but  tlie  flsb  in  eacU  dory  are  counted,  as  It  U 
MtUe  to  aea  wimt  part  of  the  tmnk  yields  best,  and  so  guide  further  wwric  Tbe  total 
'  Ml  tt>r  tte  day.  divided  by  the  number  of  "  skates  "  used,  glvat «  timtm-aMff  '-l||f  ° 
of  tiM  amoaat  of  flak  obtained  and  a  clue  to  tbe  abundance  on  tbe  bank.  '  ' 
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Ituwrr  or  tbi  ComnMHunB  «r  Furam. 


mt 


ViAwuM  Hmm  MAiiT  oran  Vim. 

Trani-lino  IlKhlnK  ileKtri)>H  a»  iiiniiy  Dxh  of  other  ipwiw  u  an  Oiai^t  tl  ktlUnt.  MHMi 
ina(<c  on  the  liaiik*  hIiuw  ii  loinl  of  lU'l  ballbnt  to  oIlMr  Ml.  a  whiek  ITI  WWt  ttWHa  At 
tlaun.  on  certain  liankH.  iIr-  ciildi  Is  oxcliwlvvly  of  m>um  n»(1wln<  ipMiM,  m4  «tl  •(  tbtn  m 
UHually  (INrurOi-d.  often  hu  Imilly  Injured  tbat  It  !■  wfe  t*  Mf  tfekt  taw  MM*  MCtal  fewt 
A  nuiuher  of  counts  were  uiatle  of  tub  aa  tbfjr  eamt  timiat  as*  •«  ttt  Ini^ttna  Maaala  md 
the  foiiowhiK  tuliie  Kive*  tbew.  Tti^  red  or  nek  «?a<i  eoBw  to  tb*  awfiu*  Witt  tMr  sir-UaMan 
(lhtu>nili><l.  their  e.veii  nearly  i»i|<|iing  out.  from  tka  niaaae  ot  the  immmt  wdar  iriUak  they  iha 
at  Kreat  ilei.th.  The>.  therefore,  are  mabia  to  atek.  «mI  mmOmm  thawnia  thaa  «wrM  the 
water  for  uille«  over  tbe  ttahllf  hwha.  ft,  eMriMto  tUa  WtUti^  tfe*  «»  •«  anA  Ml  ahMU  fa. 
clven  every  encoancentat 


flnlihiit   

Blai*  coti  

Arrew-taett*«  helibat* 

DufMl*   

Skate   , 

Hcd  (hhI   , 

Qrejr  coil  


•       '  •  •  » 
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wHk'n'uSSSmf  a*  of  tMli  qMdM  broacbt  up  on  th,  halibut  trawl— th« 


Thi  Food  or  the  Halibut. 

i*  ***  *"  '  o'  another  valuable  ipeclea  than  is  leKlttmate, 

^JL  ml  2"  f*.!?***  ■tttlea  of  loiDe  enemy  of  that  valuable  apeclee.  The  fabric  of 
!!^^_^ ^-T"*!^-!!*  *•»"♦•  P"*^*  «"Kht  knowledge,  we  caimot 

I--I-!I*»Z*.!S^r'  *»"»        ■»»  ♦•ke  too  seriously  food  data  which  apparently  taatlf» 

^mSL^HJ!^  Incomplete  reiralts  of  these  researches  are  presented  below. 

^l»i»»BewtaE  are  coHameA  many  of  which  are  not  available  directly  as  food  to  man: 
DUluuuiM,  atarflah,  brittle-stars,  sea-urcbtns.  sea-cucumbers,  worms,  small  shell-<Ub.  davll- 
■aa.  avdda.  cratrn  (otbmr  than  tbe  edible  crab),  dogflsh,  skates,  red  and  black  cod,  herring,  ratfisb. 

*^  species  of  value  are  the  r*d  cod.  black  cod,  herring,  and 

—  eod.  with  pertiaps  certain  small  flounders.  Only  one  species  is  markedly  an  article  of 
^-—"-•"i  the  grey  cod— and  at  present  there  is  no  commercial  fishery  for  It  on  the  balibnt 

.   -  ^.  *       ""^  °'  '"^  consumed  the  grey  cod  losea  its  relative  lmporUm» 

It  U  Protabte  that  any  damage  done  this  way  Is  olfset  by  tbe  fact  that  the  grey  cod  is  digested 
^'        '"^  "'"^  ''''''tniction  of  probable  grey-cod  encmiea,  such  aa  the  red  cod 

ana  btack  cod.  In  fact,  the  extinction  of  tbe  halibut  might  dacnua  tha  a^y  of  gng  eai 


llESTaiCTED  ABEA  OF  HaUBCT  BA!<K(. 

tafl«ortant  factor  in  the  llfe-hlstory  of  the  flsh  is  the  area  of  tbe  flablng-banks.  The 
wMth  of  tha  eoBtbiental  shelf  U  much  less  on  the  Paclflc  Coast  of  America  than  on  the  AtUntlc 
U4.  aa  a  eoroUaiy  of  this,  the  flshlng-lmnks  are  restricted  In  area.  There  are  no  arallahia 
P^iahed  flgnrea.  but  a  close  approximation  made  by  us  places  the  total  area  between  tha 
140-Cathoni  line  and  the  outer  coast,  without  the  inlets,  between  the  Sbnmagin  Islanda  in  Northern 
AlaAa  and  tbe  entrance  to  the  Strait  of  Juan  de  Fuca.  at  80.000  square  miles.  Of  thia.  IttJOO 
•qnare  miles  are  olf  the  BrlUsh  C«!-.:m!i!,n  coasts.  This  area  la  distributed  along  the  coast-nn* 
of  LOCO  miles,  and  hence  has  an  average  width  of  fifty  milea.  The  total  Is  much  leaa  than  that 
of  the  North  8ea,  and.  In  addltlmt,  the  Tahnbla  MUng-baaka  *t«ttitBtt  hat  a  rmall  jimiiM  ^ 


•  Owl 


tlw  eOfiOO  mmn  aUm.  WiMtker  utf  

One  niiwt,  tlMNfbn,  piard  amimt  tiM  Mw 


>•  prabtoowtlcal. 


BAIIKI  EAMtT  BCTUTm 

The  iHHMillnr  lenstb  and  imrrunneM  of  the  PaciBe  eontloMiUI  iMf  nil  tin  tt 
deplet.-(l  l.K-allj .  for  there  are  no  i.ear-hy  banlu  from  which  Imnilirante  wmf  lowi  MV  i 
Thin  U  Iwilatlon,  to  n  cTtaln  deKn>e.  whieh  •honld  render  llaelf  ertdtHt  to  tkt  < 
race*,  with  their  own  pecuKar  characteriiitlce  aa  to  rate  of  grMrtfe  ni  4ta«aliMb  A  haA  M 
not  Hurrounded  on  all  i<ld<>fi  i,y  other  lianka,  but  In  eonnectai  te  Mnwv  iimn  ifc.  jaita^-— 
hence  the  ldlo«yncraiilcfi  of  ih.-  UM-al  iitock  are  not  enUrely  eaMtHMtMl  to  ManlM^^*  «mL 
iiuch  local  iiecultariUea  are  of  (reat  aisnllleaiica  in  tukflm  »•  iMNt  «f  f 
exut.  the  proimbiittir «( taairi  iirtiirtiMiilaa.  u4  a*  iM«  wt  rwlatlun  mmM*  h» 
uear-by  liaiikM.  '         ^^ww  ^ 

In  the  work  nnder  conaMeratfam  ao  attempt  kM  ham  mttt  i 
a  good  degree  of  Rucces*  haa  been  met  with. 

The  rate  of  growth  baa  been  shown  to  b«  aharpljr  ttKmrnt  iB  llMlttiM  Mt  >  m» 

from  the  other,  a.  Frederick  l.laml  an4  Hoa.  Ipit.  M  tkto  wW  to  tNMa4  later.  TkM^lnefl 

aa«4ata«tat]ir«rt  what 


flak  batWMB  loealttiea,  other>*i»e  aoch 
n*  pragitaahr*  dapletkui  of  the  banka 
It  kM  bat*  like  the  annihilation  of  an 
tt»  fM  «MM  of  the  IMiing  fleet,  which 
MM  ba  called  on  to  aid.  Fortonataly  It 
flic*  flMBMa  an  ahnndance  may  be  obtaiaed. 
kuka  and  praanmahly  propagation  continoaa 
a  apaelee  ku  baan  dtfietad  on  a  bank  paat 


by  a  Beriee  of  meaaorementH  of  the  lieaA^laMtt  la 
may  be  expected  of  other  data  deaUag  witk 
tea,  eonnta  of  dn-rayn,  etc..  when  aMk  an 
It  la  evident  that  there  la  no  e«te— iTe 
flMerences  aa  are  glren  conld  mil  .laaialii 
fWm  the  south  northward  Ja  tktfaftiia 
army  In  deUII.  each  israrati  #>HrkteL-, 
■Ifbt  ba  raalatad  tt  Oa  imumuw  at  tk» 
floaa  not  mr  to  flak  a  wHm  war  riaiily  wkM  ky 
so  thm  araatm  flditifcacakgktMtba 
there.  Bat  oidjr  wkni  tM  tola  ^toaa  aM 
tha  Um»  9t  mOt^. 

9um  OaowTH  m  Uujmrt. 

Not  onljr  iaw  flia  nature  of  the  coaatal  hank  land  Itself  to  rapid  flaslatina.  kat  tka 
of  the  species  Itartf  la  such  as  to  render  it  little  resistant  It  wIU  ba  noilMI  tk«l  It  — 
to  be  one  of  the  largest  of  market  flab,  and.  reasoning  from  Wta^  tt  la  a^flHMttiM  _^wmmmm 
of  bank  Is  necessary  to  support  each  Indlrldnal  than  is  the  mm  wttk  -rmllw  flak,  HM  tatal 
population  moat  hence  be  leas,  and,  aa  the  increased  siae  i  imdaia  It ; 
quantities,  the  rate  of  depletion  is  correspondingly  raiM, 

If  It  took  merely  a  few  years  to  grow  a  flsb  of  aadi  a  atob  Ma  nwifl  Mt  ka  m 
but,  aa  a  matter  of  fact,  one  ot  the  earliest  and  moat  iowMtaat  ef  tta  naiAa  affka  j 
was  to  show  tin)  slow  rate  of  growth  and  the  compaiattvaly  sn 

log  glTaa  thla  in  flgaraa^  u  aztiaetad  teat  tka  BMart  aC  tta  ^i^—^  nM.|,t,|.  nm  i  i  ^ 
~  '   '    tot  1814:—  ^  »— «  WMMMMT  ar 

^ii9ntt  Imtlh  t»  imam  ^  MaMbat  at  Am 
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Mcnma  m  acnuftiim  Ask. 
ia  oMatnlnv  thcae  ace  datcmilnatlniiii  have  heen  the  rame  ai  tboae 
wttfc  aadi  0M)d  afltet  la  tka  eaae  of  tbe  plaice  (Plturoncctet  plalcfu)  of  the  North  Rea 
taA  in  the  caaa  at  mn/  othtr  flak.  It  has  lieen  found  that,  during  n  year,  there  are  (treat 
flwtnatinns  In  the  nta  of  growth  <tf  any  Bah.  it  being  very  rapid  during  the  oumnier  and  aiuioat 
mU  during  the  winter.  Tbla  Suetaation  leaves  Ita  traces  on  all  the  hard  parts  of  a  fl»h.  and 
a  dUfereiiea  In  stmetore  between  the  parts  laid  down  during  the  dllTerent  seasons  can  be 
dfaitlRgalaiMd.  The  bones  of  the  body,  e«tK>clally  the  rertebrv  and  gill-covers,  show  this  differ- 
entiation, bat  theae  are  not  nearly  as  readily  utilized  ns  are  the  scales  and  the  limy  concretions 
In  each  ear-chamber,  called  '  ear-bones."  or  otoliths,  which  show  annnlar  ringh  In  many  ways 
strongly  rewnililliig  tli.)se  of  trees.  In  the  case  of  the  halibut  the  otoliths  were  found  to  be  the 
best,  and  were  consequently  used.  In  ottier  apeclea,  by  actaalijr  raiaing  fish.  It  Iwa  iteen  i 
atratad  that  the  age  ia  eorrsetly  giraa  by  i 

Hausot  tmmm  am*t . 
Tkm  eUm  hallbBt  obtaiaml  M  iMdwi  tmmOr-ltn  mn.  but  m  gnat  majority 
to  attate  ■»      wf  bulaiaw  tnrtan  cad  tiattcen  years.  The  yoangeat  caught  were  three,  four, 
nt  tn  f9tM  «at,  tte  itm  «(  ttl*  Imdl  wai  apparaatly  praraatlng  the  t*ptm  of  amaUar  aad 

•natas  laraMbsd 


•  OMkf 


H  laa 


■  ..        ?!r*T  «lWlt»ti      ■T.r.tt  iMgtb  of  aniMt  when 

 .Irr"f!T  !?"*  "**         *»*'*»^         oW.  a  M  4  (Mt  loo*  would  m  i«h  IwIwms  W 

2r  Tfi.  »  •«  »•  ••««"  flwt  ttM>  rate  of  trowtb  on  dlffrrMt  banka  U  wy  dIffMMt  and  that 

frnwlw-   By  utlltalng  tbow  flgurm  liaMd  on  MMVgh  i^nhI- 
tSf!!/         "**"*  wrrta,  It  wan  f.iund  that  tlw  umIm  art  »i«t  88  fwr  eai^ 

(MOM  H  )  of  tk*  iMfflh  of  tba  ftooMln.  pmetlcalljr  tb*  aanw  pmiiunioii  wbra  anv  ona  of  iha 
!  co«aM.r«l.  A  uuile  of  36  lb.  (Sn  incb«i  lone)  would  ba  tba  nim  am  aa  a  fMwUa 
•tWIb.  («  Uwbaa  Iwn).  tba  mala  bit  bt  tWIttftb.  ot  tb.  — lybt  ^  »^  j^^g 


TMiATMRa  lit  Rm  Ana  Wuetir. 
.  -  .  _  ' '•,2^  In        •Italnad  l.y  lb«  flab  from  the  dlVarMit  hmm. 

iHz!!^  .     v"^"  rradarU*  I  laad  la  approximately  the  saioo  age  a.  om  « Ik 

w -TJT         ^  *»"•■•       *••>  'w™  Frederick  laland  amua 

ZZ  ^  °'  tab  from  Kamk  laiud 

rr  *'rederlck  laland.  Tbey  ara  approximately  TS  par  etM.  tt 

tUSl  P»'  «">»•  »'  <•»  welubt  of  tboaa  from  Heeata  Wralt 

TMb  work  on  tba  rate  of  crowtb  and  the  dUTereiice  In  tbia  regani  on  dltTerant  banka  hw  Ml 
imtMpMa  corroboration  from  another  aonrco— namely,  that  of  tba  age  at  aexaal  -Mmtr 
Oitta  Hacata  Htralt  banka  one-half  of  the  femalea  nuttm  at  tba  lanitb  of  48  lat^mTm^ 
Pradariek  laland  banki  at  83  tncbea.  -nd  oa  Kodlak  Inland  at  80  inebaa.  Tbcae  lawte  »m 

aacb  caaa  tboaa  reacbad  dWng  Uia  twalllb  jfw.  aaeofdta  !•  tta  atolUfc  VkmmT^mt^ 
arldant  that  the r^mOm^.  .»a>H itf  mttrnttf  Mtia^mmi  vmrn^um 
•a  do  tba  otoUtte 

feretmtmgt  a/       Matmn  M  Am  M 
liMat*  Btcalt   Kodiak  Iitaad  - 
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Rtnll- 


S  IM 


Bvon*  or  tbs  OoMHtmomB  tw  Fismnm 


IMt 


Bats  or  aaowTR  or  Hmibut. 

Ttaw  tete  M  to  ■Mtavttjr  «f  tte  ballbot  mn  alsiilfleaiit  tttm  anotber  Rtandpoiat 
thaa  tkat  <rf  wmtoratlOB  «tf  Uw  nto  of  growth.  Indeed,  there  la  no  more  Important  phaM 
ta  tba  Uta-kMoijr  <a  U  udMl  Oam  Ha  anraal  period,  aa  this  la  directly  concerned  with  the 
prapMUloa  of  tka  ipwlM.  no  aeeonpoajring  ebarta  Indicate  the  ase  and  aire  at  maturity, 
althosgk,  ti  «e«fM,  It  It  dUBealt  to  obtain  any  Idea  of  the  length  of  life  after  maturity  la 
•ttalnod.  It  to  probable  that  the  nnmbera  of  the  ajiecles  dlmlnlRb  nrarly  aa  rapidly  In  the  claMea 
an  mature  as  Is  tboae  which  are  Immature,  and  that  the  flah  rarely  attain  a  greater  age 
tkaa  cigMatn  or  alnotcen  yeara.  Thia  baa  yet  to  be  worked  out,  but  .enough  ban  been  done  to 
■bow  tkat  different  eondltlona  exist  on  different  banka,  and  that.  In  aome  caiieB  iit  leaat.  over- 
flabiilK  kaa  diminlahed  In  a  marked  degree  the  |)erc(>ntage  <if  mature  flab.  The  greatly  decreased 
av«r*to  ite  of  flah  caught  on  Roae  Spit  and  Two  Peaks  are  auKgeatlre  In  thIa  regard,  and 
iadlwtoa  tint  alnoot  an  tbo  witchea  are  coiwad  of  mtll.  tamaatiin  M. 

Dakoei  or  Ftrrrai:  Pepletiow  or  RAifKa. 

Tho  priwnt  nerage  size  of  flsh  cnusht  on  these  I  aiiks  Is  nl  out  12  lb.,  and  no  fenialii"  are 
found  mature  under  M  lb. :  beiict>  mature  fcnmles  prol  nlily  exist  In  small  proiwrtliin.  At  all 
events.  It  Is  c  rt.iln  Hint  niatuilty  conu's  at  a  lnt.>  periiHl  In  the  life  of  the  hnlllnit.  and  that  under 
certain  conditions  the  iimjorlty  never  renoh  that  state.  This  nblirevlatlon  of  the  sexnal  period 
Is  something  which  needs  the  closest  attention,  as  It  Is  vitally  connected  with  the  existence  of 
the  siH'cies.  The  jiercentaKe  of  mature  flsh  on  the  tanks  should  he  constantly  watched,  as  It, 
l«-tter  than  the  aliuii'laiice  of  InillvUlunl.s.  Indicates  most  unmistakably  the  danger  of  depletion 
of  the  liaiiks.  This  would  lie  analodous  to  the  liis|>i>cllon  of  the  spawnlng-lieds  of  the  aalmon, 
where  a  lack  of  spawuiiiK  lls'i  presugt«  n  small  run  when  that  year's  l.roo«l  returns  aa  ma  tare 
ftih. 

.\n  attempt  has  In.  n  made  to  work  out  a  method  of  distinguishing  mature  and  immature 
H.-<h  at  any  time  of  the  year,  other  than  tho  siiav-nlng  sea.son.  This  Is  not  yet  complete,  and  to 
sulijeet  to  certain  qualifying  cimdltlons.  which  do  not.  It  la  believed.  Inip4*r  tta  raUdltf.  It  to 
basiMl  on  the  fact  that  in  the  female  gonad,  or  orKan  bearing  the  sexual  prodoeto,  provlakm  to 
made  for  future  years,  a  certain  group  of  ova  becoming  ready  for  (pawning  erery  winter.  Tkte 
reni'im'ss  Is  lndieate<l  largely  by  the  attainment  of  large  all*,  and  eacll  fMnie  year**  gioiip  tmj 
be  recognized  by  its  dUtlnctlve  diameter.  The  growth  to  exUaOei  oror  mmnl  yaan  at  toaat, 
and  It  Is  iNiaslble  to  see  in  preparation  the  groopa  deatlnad  for  each  yaar  In  the  near  fatnro. 
Ity  carefully  meaaorlng  a  nniober  of  ora  tiMy  laajr  bo  daarty  dtatbwMiod  one  tnm  tiw  e^Mr 
and  tboyeannf  natwUr  r«adU)rMa%B«d.  n«eHca  Miabtoa  aay  OM  M  a  rria,  raaffiy  to  dteidfc 
by  the  apiwaranee  of  the  anry,  tta  opadtjr  and  tho.atoo  «t  tte  lafftat  era,  atetkar  a  glvto  flrii 
to  desUned  to  apawn  tbe  Mlowtag  yaar.* 

FAcmaa  xkamk*  to  Dhncnow. 

TW  flMtora  aOertlaK  tbe  depto^.    tke  ba^  mr  be  tantatlra^  onaaMfatod  aa  foUewa:— 
(1.)  Tbe  cuapaiatlreljr  anHril  axtOBt  «t  tiM  baafea  to  uropmtiMi  to  tha  great  «a^  with 

tiw  iNwvHar  tongtb  aad  aarrowaeaa  of  tbe  eoattoostel  ibrtf  oa  wbM  tlwr  Ite: 
(2.)  Tbe  large  aiaa  of  tbe  flab: 

(S.)  The  alow  rate  of  growth,  todtntiag  tbe  toiaparattwdr  kmg  tlaw  reqalred  to  NMh 

mart  el  atoe: 
(4)  Tbe  hrte  aatwlty  of  tbe  fitaMlea. 
Eaoofb  wdrk  baa  teen  dene  along  tbeee  liaea  to  indicate  that  they  are  valid  causes  of 
bWi  brt  it  to,  aa  yet,  inpoeelble  to  dettoltely  apportion  their  relative  Imiiortance.    .V  great 
*eal  of  work  reran Ina  to  be  done  to  complete  oar  atodlea  of  tbeae  depletion  factors.  1 1  is.  however, 
axioaMtte  tkat  aiqr  aHiamt  to  eewMrri  tha  mm»f  «t  bMbiit  mmtfWtm  toto  aMHMantlMi  Mbm 
caaaea  of  depletion. 

ItAPm  PEPtKrios  or  Eastern  Bakks. 

We  maat  procure  deuionatrable  data  reqieeting  tbe  rate  of  depletl<m,  aad  a  qwdal  aff^ 
baa  bem  wade  to  eblatai  aarii  data.  The  btoter .  .tf  Oe  towlto  aa  baOi  tba  Attutto  mA  Ae  te 

*.*^  ditaila  tha  *»tan  •<  tha  Ci— Inlinir  tt  rtahtctaa  for  Brittab  -itiinrtli  tor  MM  Oaakl  to 


<  On.  S 


Patmrn  -  m  <am  mum. 


!»•  been  one  ot  rapid  depletion.  In  1880  the  New  Bntiud 

ai  naUancea,  lint,  once  a  market  for  ballbnt  waa  eaUblialiad,  the  daaMSft  MwMf  «ifh  tfe* 

Bupply,  and  In  18»4  resaela  were  going  to  Iceland  and  Darla  BtnUt  for  caifM  Tb» 
tbe  (outh  soon  became  entirely  dqileted  and  now  no  taallbst  an  1>THt  thM  Sht  wMl  1 
at  aionceater  hk*  fallen  from  11.800,000  lb.  In  1819  to  ASfttMi  tbk  kk  Wk  Vkt 
PaclOc  Coaat  Is  not  aa  old.  tbe  llrst  cargoM  being  hnM  lAost  ttm  tat    li  1 
energetically,  and,  owing  to  tbe  great  laereue  ia  tke      itr  of 


At 

it  to  1MB 
M  ifMrmtg  bat  ■ 


I'  daily  leeorda  or  loga. 
of  tb*  Ttaaali,  the  amount 
but  extended  aeqnaln- 
tkat  Omr  are  aa  aeenmte  aa  la  neceaaary. 
'  M  to  mtride  aajr  rariaUona  in 


of  banka  fnrtber  alield,  tbe  total  yield  B^ftimtQf 
■tatlatlca  of  aunnal  yield  do  not  iaiiatto  Om 
advanced.  I'nfiirtnnately,  dao^  MlaaH  im 
ayrteiMtie  maaner,  and  h!»ea  are  •mOMa 

InfenutioB  aa  to  tlw  rMt,  htmvm,  «ui  to 
Tbeee  loga  are  tbe  notea  kept  by 
of  gear  used,  and  the  oatdi.  Tkia*  wan  aot  at 
tanee  with  tlw  flahacm  aad  tkate  laeanli  kai 
AMvMiaB  «(  a*  bnda  laa  iwaB  liMirai  to  fea  •» 
laaarta  4aa  to  teaanBacyt  wlileh*  at  iMat«  aia  aat 
Tka  caytalaa  aad  BMtta      aa  a  tata^  tatailltaM 

RcacLTa  or  Irtutmatiok. 
Provided  one  Ig  well  acquainted  with  the  banka  and  wltb  the  iHtMa  wmi,  than  ia  aa 
reason  whatever  to  doubt  the  accuracy  of  the  reaalto  obteiaad  hf  a  atatfy  at  Oa  Itm-  At 
methods  of  dshlng  have  been  already  deaertbed,  aad  tha  aiaetfav  tha  i 
unit  of  gear  baa  been  defined.  The  average  yield  per  rtate  haa  baaa  Trrr^ 
over  600  voyages.  Three-month  periods  wm  tnatai  aa  aatta  k«nw  tha  Ntobar  a( 
per  month  was  not  always  gulllcleuf  to  give  satMaatoir  mam  la— lU,  It  ahewaj  Jtmri,^ 
the  summer  months,  the  yield  waa  hnrtoat  aad  OmU  tt«a  waa  a  aim  miftuM  J^^mti 
paring  the  years  1000  and  ivu,  Oe  nawliar  tt  flak  ^nfr*  par  «alMa"  waa  hMu  J  abeot 
CO  per  cent,  tu  six  yeara-ftwa  aa  avanga  af  ««  MiiMr  ahMa  te  U0»  tmtmg  tbe  munmer 
to  an  average  of  214»  in  lOlZ  Xha  kg!  ««  anw  iwrii^  fl«  tha  aia  aaaMaala^  .lac  abow 
that  the  time  xpent  per  Hablng  veyaga  ha«  laiwaart  pnvortlowtaly-aaariy.  from  84  daya 
Ui  1806  to  8.9  djjya  in  1012.  I.  a4dttla«,tha  rin  af  tha  eatak  a.W*I!!lXlite  t^ 
&ct  that  in  early  yaacn  tha  Men  phMai  a  llarit  eo  tbe  ear*  a^b  might  be  brought  in, 

~ -   u. «. — .-^ 
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meie«H9  o/  «•»  fOM^AI  p»T  -ekate"  on  Roue  BfiH  and  Two  Peak*  Bank*  4mrtn0 

Summer  and  Winter  ilontht. 
naaed  on  220  records.   The  starred  figures  being  obtained  from  but  Unw  or  fimr  1 

not  concliMlre. 


1002. 

IMS. 

1M4. 

1MB. 

IMt.    1  JMT. 

66.7» 
No 
fMordi 

16.7*  1  11.4» 
Ko     1  No- 
Kconb  1  rteords 

24.8 
47a 

24.6 
No 
records 

12.9 
27.5 

Tmm. 

1008.  looe.^ 

IBIO. 

1811.   1  ma. 

i 

1013. 

1»14. 

1 

18.1  6.0 
22.5    1  l&O 

9.3 
27.9 

'  i 

0.3  6.5 
23^.  1  19.8 

No 
records 
11.1 

7* 

9a 

Hh»wimt  Deennue*  Amnpe  Wt^NU  «/  #M 


■Umt. 


1902  

looB  ; . 

in04   ,   

 i  No  records 

^   I 

 j  No  nM»rd8 


Not  only  Is  ihe  der>1etlon  rery  ovldint  in  tlie  hniiks  iih  «  whole,  Imt  tUe  same  tendencies  are 
evident  In  the  returns  from  Individual  l.anfc».  as.  Instanced  In  tallies  of  catch  on  Two  Peaks  ami 
nose  Spit  l.anks.  An  nisrminu  feature  disilosed  l>y  the  taMs  Is  tiM  decrease  In  averaga  slaa  aT 
tlM  Osh  cangbt  on  tbla  bunk,  resulting  from  the  capture  of  (he  larga  tsi  aUMf  Mt, 

Oaowina  Mabkkt  roa  aTHt.a  Fisn. 
It  Is  evident,  tten.  chat  thm  hH  b«Mi  a  gnat  n*  muMt  4aerease  la  tke  abnadanot  af  mt 
^l^'^y^^^lg^^jgjj*^^*'''        ttaW*  ss  «mtir  and  tntkfoBr 


I 


C  Gaa.  5 


mm 


•«!  Ui«t  limit  ha.  bMU  iMAaa  la  ow  iMtbm  wstm  ter  tb*  wlntv  nmod.   However  the 

r*^  wm    T«»ei.  toZ  US 

K  \  ****        «»  iteWiMa  ttwt  tt—  be  a  clow  ■eaaon  dnrtne  the 

aSZ  Si  ^^ir^T^Ly P«»«t«We  by  the  ellmlim- 
-  rt-^  *  *•  *•  ""ke  longer  voyages.  Whether  gnch 


a-i^-^i^^jL?'  option  I.  the  only  direct  method  at  pre«mt  available  for 

•y  wllat  the  Mimm  aaj  rttallty  of  the  apecleiu  But  It  In  snfflclently  accurate  to  demon- 

""W        the  principal  and  Intereat;  therefore  we  muat  either 
7  ^"'n  Of  Increase  the  yield  by  aiding  nature  In  the  propaga- 


tkw  of  tte 
eapital  Into 


A  qteeiea  may  never  be  replaced.   lU  deatmctlon  1«  not  the  diversion  of 
and  new  uaea;  It  U  the  deatraction  of  a  tool,  fMUoaed  by  Iwiida  mui 
"  — w-  a^aflrtu  m  mnnm  «  tlw  ■»  fc»  — 


I  tto  ffcet  of  depletion,  and  certain  of  the  canses.  It  follows  that  remedial 
I  be  koaght.  Through  "  artlBclal  "  propagation  nature  may  be  assisted  by  aUUtf 
to  survive  what  Is  perhaps  the  most  critical  period  of  Its  life,  or  by  givlai  It 
'  of  protection  from  Us  human  enemies.  But  to  assUt  nature  effective  nmUtm 
ate  seieatiec  ki...«ledKe.  Every  detail  of  the  life  of  a  flsh  seems  to  have  soma bt^MtM 
«•  problem,  and  the  uior..  complete  the  knowledge  the  better  the  prospeet  of  mtftrw.  Is  tto 
case  of  salmon,  the  l.retxilim'  hnliits  were  comparatively  easily  and  readliy  ntmilj  li  m 
way.  aa4  the  early  history  of  the  flsh  was  known  in  its  broad  featmw  hmmm  tt  tt* . 
under  which  It  s,>awnH  an.1  lives.  When  the  llfe-hlstory  of  a  pur^  mMm  M  is 
a  more  ohscnre  (Md  \»  entfrcl.  The  salmon  irlgrates  up  the  stranw  ni  bMiia-  at 
aseerlaliied  tlme«.  hat  no  one  knows  whether  tlie  halibut  mlgiataa,  te  i 
oot  of  siglit  nor.  until  recentl.v.  when  It  bred.  The  ova  of  tha  Mtmm  aw  Mmt 
be  H  .iteb«^  In  their  developawmt.  but  the  halibut  ova  have  i 
nor  Is  anythisfg  known  of  bow  or  where  they  if-rtlsj.   Wkm  aid 

 1  cannot  be  fold  until  the  llfe-hlstory  is  fairly  w«*. 

1  aiuHC  that  lta«  wklak  Is  necewarily  a  difflcalt  one. 


The  Owning  seaaen  far  tk» 
Mems  to  eorreapond  In  gaMnri  t*  MM 
examiacthw  of  speetaMsa  mm  tm  bf 
observed  throoghont  te  tfeaOMIaC 
April.   It  is  at  tts  mum.  ^ 


aeattmd  rwords, 

the  latter  bjr 
It  has  now  been 
to  the  end  of 
whether  the 
it 


VAaiATioira  iw  lUnc  or  Oiowtb.  , 
Tbeie  are  few  dllhMneea  between  the  two  sexes,  and  bom  o(  tkaia  ma  ba  nUai  vmn  to 
distinguish  them  at  stght.  Tbe  finding  of  such  a  one  waM  baw  aa*a«  a  gnat  «nl  oCiMck 
in  dissection  and  rendered  nvallable  the  cat^aa  laaM  at  tb*  """" 
real  and  striking  differences  in  the  averaga  nto     mirtt  I 

dlfferenci'  In  rate  of  growth  bos  already  bean  abown,  mt  tta  Mtemaa  tai  laMtt  tt  bwA  la 
In  the  tallies  of  variations  lM>tween  loealMea  In  tbe  BiVMt  9t  tha  Bflttk  OM 
Department  for  1914,  page  83.  Tbaca  li  alao  «  IHTiiwia  la  tta  *■»  af  tta   —  -  i. 
tb*  aexual  organ>  lie.  but  all  tbaa*  MbMMaa  aa  nTii1|»  Hit  tfe?l^WMt  WtSw  iqiaiiT 


8  UO 


Kepobt  or  nn  OoMMiMMiaB  ar  Wtnnmam. 


Amncui,  PawMATMHi. 

The  number  of  ova  laM  and  tkeir  Mthod  vt  rlpaaii^  m  vatjr  I 
a  gvneral  sundiioint.  Imt  as  Ifeeton  iB  urkiaatal  pnvagMla*.  n»|s<H*  tBttti 
at  certain  Umaa  of  tte  jraw— jMt  baCnw  nwmitiia  cnfitM  law  la«»  am.  tlw  L 
lalea  eovnta  of  tb*  ova  coMaiiMa  tai  tha  wruy  mgt  traa  14MMa»  to  MOAflMi  Tha 
made  bjr  m  of  tha  «?a  Ib  a  4»«h*  fMMla  Cram  rMMe  waton  atom*  ft  to  MBtate  rtMt 
snMMIO  on.  Thia  la  vaqr  aNMli  lato  tte  tha  Kna«an  1*.  bitf  Hla  pNbaUa  that  aa  tha 
Inctta  |lf«B  ««M  iaHeatak  tta  tattar  «aM  iMek  hnur  art  oMar.  PnbaUjr  tta  mto  hMt 
aa  la  Oa  eaaa  irf  tha  piatea-aaaMlr.  that  «to  aaiAar  «t  Uam  «m  iaaiaaaaa  both  with  age  and 
aiaa.  Whila  tha  halikat  carrtaa  graat  wihara  o(  ofa,  ttia  doaa  set  waa  that  It  la  proUlle. 
baeaaaak  aa  a  rala^  apaelaa  vrtileb  tejr  a  g«t«t  anabar  oC  am  «a  w  to  atdav  to  l  oi  .  _  mrt 
aatoral  abatadaa  to  their  nnlfid. 

^Tatof  aa  mlnlmwB.  that  eaovtad  by  na,  it  ia  aaajr  to  iwion  the  Tolume  which  wonM  fct 
oeopM  fa]P  tha  BMtw*  era.  Tha  ora,  ahortly  bMora  matarlty,  nndergo  a  rapid  enlarsement 
*»*W»'»K  tfaiM^aiaat  and  looae  In  tha  OTarjr.  The  flnal  diameter,  as  fonnd  in  samplea  collected 
•a  tha  Padie  Coaat  and  preaerred  in  ftMnalln.  la  a67  ram.  ('/,  inch,  nearly ) .  For  370,000  turgid 
•ni  this  would  jrMd  a  Tolmue  equal  to  between  half  and  tbree-fourtba  of  the  bulk  of  the  parent 
■ah.  Wa  therefore  coneinde  that  the  ova  ripen  gradually  and  are  discharged  over  some  period 
of  time.  If  thia  conclusion  is  corroborated  It  will  have  a  vital  bearing  on  the  colloctlon  of  ova 
for  propagation.  In  the  case  of  the  European  flounder,  It  has  been  found  necessary  to  keep  U 
In  captivity  to  obtain  the  entire  yield.  With  the  halibut  this  would  be  an  Impossibility  without 
^M^^penae,  while  tl>e  fact  tlut  the  ova  do  not  float  woold  hinder  the  anployment  of  brooding 

DBAnm  or  laraaiiaTRm. 

The  work  being  done  at  preaent  hMtaAaa  mm  alabocatlea  mt  thaaa  toeta,  tiw  : 
which  is  apparent  Data  sliould  ha  lathaiafl  aa  to  the  fcvtfagaMat  mt  tta  tem  i 
absolutely  nothing  la  known.  Thte  iaqtUea  faaench  with  plaahlaa  aai  aMeMmH  aMa.  Vmt 
is  anythhig  known  aa  to  what*  tha  jmut  Sah  Ihm.  PrabaUir  ttagr  an  to  ha  ftrwril  oa  tha  billlinl 
banka,  bat  It  la  nacaaaaiy  tu  bar*  a  mm-tttag  vaaaal  tttad  tor  oMaa  trawling  to  cotat  tmr  *rta 
oo  thia  aeore,  and  mfettWMtely  than  are  no  naaarta  of  tUa  ehafaeter  employed  fat  eomaiereial 
fl*aviaaaa  tUapattiaaaftbaMMac.  A  aaaU  aMar^wriav  WteA  to  pMlaeiad  water*,  but 
ao  raaalta  wane  oUatoai.  Tba  aaa«  aC  widi  work  la  tmr  atiaal,  an  tte  haUbat  U  rapidly 
JaBrtaalug  to  ■—bare,  parttenhiriy  to  aeattara  water*. 

Vraai  toa  ftoagelag  tt  la  wHiat  ttM  tt  to  atili  liapaaaiMa  to  coaw  to  a  deliidto  condnaloB 
lOaia  «r  pwitorttag  «r  aMag  tha  tmlOmt,  Tha  fheta  of  the  Ufe-hiatory  ahow  the 
>  to  ha  peeidlartr  aqioaad  to  amtolluM.  aad  atottotlea  deatonatiate  that  *ach  depletion  U 
tohtag  tdaee.  It  la  net  paariUa  to  leek  fMward  to  artlfletal  prqiagatlon  with  any  >'  ^rree  of 
aPgWtoa.  and  probiA^  wa  AaB  U  Mt  with  the  altematire  of  raatHeting  the  operation*  of  the 
flMataw.  Tha  work  wa  ara  Mag  la  haadicappad  by  lack  of  apparatu*.  but  as  a  preliminary 
'  af  toa  ptablaM.  to  wank  whila.  rntU  we  know  the  apawning  habila,  the  migraUona,  and 
pnpatatlon  at  tha  dMhtmt  hanha.  and  until  we  solve  many  reUted  praHatoa^  It  wtt  ba 
~ '  I  to  taka  aettoa  with  daflnlte  aaawanee  that  it  wiU  ba  adaqaata. 


i] 


